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TECHNICAL MEMORANDUM NUMBER 1

DATE: January 16, 1991

Td: Vanessa Harris, Site Manager

cc: Marcia Kuehl - RI Lead A Sk EEE AN |
Roman Gau - Project Manager LS I N ;
Hike Crosser - TSQaM d dusmlaiiiiiauddl

FROM: Tom Puchalski ‘
SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093

EPA Work Assignment No. 17-5L4J

Donohue Project No: :20026.023

Himco Dump RI/FS

MONITORING WELL INSTALIATION
Incroduccion-

Four deep groundwater monitoring wells were installed as described in

Exhibit A, Field Sampling Plan Addendum to Volume 2. Field Sampling Plan,
Himco Dump Remedial Investigacion/Feasibilicy Scudy, Elkhart, Indians

Drilling activities for thess well installations began on November 27, 19%0,
and were completed December 15, 1990. Thess piezometars were installed to
provide groundwater samples for chemical analysis and toiprouide water eleva-
tions to be used in groundwater flow analysis. Steve Padovani and Tom
Puchalski of Donohue & Associates, Inc., inspected the drilling and well
installation activities, completed qualitative logs based upon visual inspec-
tion of cuttings liberated during air rotary drilling, performed and docu-
mented air monitoring using a photoionization detector and gasponder, and
completed well installation documentation forms and activity logs. Drilling
and well installations were completed by John Mathes and Associates, Inc.
(Columbia, Illinois), with a TH 60, Ingersol Rand air rotary rig.

Mechods
Drilling and uull installation methods were performed as described in Exhibit

Air rotary drilling was used to advance boreholes prior to the installation of
plezometers. A 7-7/8-inch tricone bit was advanced ahead of 8-inch driven
steel casing. No samples were retained from these four borings for piezometer
insctallations, but the Donohus geologist completed an approximace log as
drilling progressed based upon visual inspection of drill cuttings.

Piezometers were finished at the following depths: P101B, 93 feet; P10O1C,
165 feet; P102B, 65.4 feet; and P102C, 159.5 feet. Their locations are
provided in Figure 1.
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A typical piezometer installation began with steam cleaning of the 2-inch
diameter stainless steel well casing and plastic l-inch diameter tremie pipe.
Following steam cleaning, the 5-foot screen (Dietrich 2-inch I.D., flush-
threaded, 0.010-inch slot, Schedule 5, Type 304 stainless) and riser (Dietrich
2-inch I.D., flush-threaded, Schedule S5, Type 304 stainless) were wrapped with
teflon tape at the joint and threaded together before being lowered into the
borehole. Enough 10-foot stainless steel sections were threaded together to
allow a 2.5-foot riser stickup to extend above the ground surface. Excess
stickup was cut off with a pipe cutter. In P102B, the annular space between
the well screen and the borehole wall were backfilled with number 10-20 silica
sand (Colorado Silica Sand, Colorado Silica Sand, Inc., Colorado Springs,
Colorado) to 3.4 feet above the top of the well screen. P101B, P1l0lC, and
P102C were installed with nagural formation sand which collapsed onto the well
screen from 2 to 4 feet above the top of the well screen.

The placement of the filter pack was followed by the installation of a 2.5- to
3-foot thick bentonite slurry seal. From the bentonite seal to approximately
3 feet from ground surface, the annular space was backfilled with a
cement/bentonite grout. A concrete collar was used to cement the protective
casing (steel 4-inch diameter) in place. Vented, threaded PVC caps were
installed at the top of the 2-inch risers. Protective casings were supplied
with locking 1lids. o Well installation diagrams are provided in Appendix B.
skt~ Boring logs are povided. iw Appendix A.

Reviations

Intermediate piezometer P102B was installed at 65.4 feet rather than 100 feet
since a silt and silty clay layer approximately 34 feet thick was logged
beginning at approximately 65 to 70 feet while the boring for P102C was
drilled. P102B was installed directly above this confining unit.

P102C was intended to be installed at 175 feet, however, a fine dense sand
unit encountered at about 120 feet slowed down the rate of casing advance to
less than 20 feet per hour. Very little water was being produced from this
zone. Because driving casing became slowed to the point of futility, the well
was installed at 159.5 feet by drilling beyond the 140-foot bottom of the
8-inch casing.

P101C was also intended to be installed at 175 feet, however, a large hole
developed beneath the back of the rig by settling of sand during casing
pounding. This problem, in addition to sand heaving up into the 8-inch
casing, forced the installation to occur at 165 feet.

A natural formation sand was used in place of the specified filter pack sand

in P102C, P101B, and P10l1C since sand immediately collapsed the borehole as

the drill bit was removed. The 2-inch casing was installed beyond the bottom

of the 8-inch casing by jetting water with a tremie pipe while allowing the

weight of the 2-inch casing to sink it down to the previously drilled depth. "
Most of the jetted water circulated back up the 8-inch casing and was not lost

to the formation.

Head pressures and loose formation sand also account for natural sand which
blew up within the 8-inch casing before the bentonite slurry seal could be
installed to the base of the 8-inch casing. Up to 2 feet of sand flowed up
into the 8-inch casing prior to seal installation. Specific depths of seal
placement are provided for each well in Appendix B.
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Summary of Results

No samples were retained for this task. The stratigraphy at these locations
is provided by boring logs for water table well locations and geotech borings.
]

The most significant challenge to overcome during these well installations was
due to sand heaving up into the 8-inch casing while well installations were
being done. The rate of sand heaving was fast enough so that by the time the
drill stem was broken and pulled from the boring, up to 70 feet of sand had
heaved up into the 8-inch casing This sand had to be removed prior to well
installacion. ,

The sand was cleared from the casing at P102C by jetting water down into the
8-inch casing as the 2-inch: casing was installed. Sand and water circulated
up and out of the 8-inch’ casing which allowed the 2-inch casing to drop. Once
the sand was removed from the 8-inch casing, further jetting below the 8-inch
casing allowed the 2-inch casing to drop below the 8-inch casing and, there-
fore, expose the 2-inch casing to the formation. This method was required to
expose the screen below the 8-inch casing because attempts to pull the casing
up were not successful. Shallower installations at P101B and P102B, however,
were installed- by pulling the 8-inch casing up while the 2-inch casing
remained stationary. The installation at P101C required additional effort
since the 8-inch casing could not be pulled up, and jetting was not successful
beyond the bottom of the 8-inch casing. After two attempts at jetting the
well in place, the boring was overdrilled 10 feet and then Jetted. This third
attempt was successful.
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APPROXIMATE BORING LOGS
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TECHNICAL MEMORANDUM NUMBER 2

$

DATE: January 23, 1991

TO:' Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager N
Mike Crosser - TSQAM T 5F.u;'~ L

2 Ehy 1
FROM: Tom Puchalski ni:i-u iidi EigtE)

SUBJECT: EPA ARCS Region V Comtract No. 68-W8-0093
EPA Work Assignment No. 175L4J
Donchue Project No. 20026.024

Himco Dump

WELL DEVELOPMENT
Introduction

All newly installed groundwater monitoring wells at the Himco Dump site in
Elkhart, Indiana, were developed a minimum of 24 hours after their installa-
tion. Water table wells were developed on November 13 and 14, 1990, and
plezometers were developed December 15 and 16, 1990. Developed water table
wells include WT101lA, WT102A, WT103A, WT104A, WT105A, and WT106A. Developed
plezometers include P101B, P101C, P102B, and P102C. The locations of these
wells are provided in Figure 1 of this memorandum. Water table wells were
developed by John Mathes & Associates, Inc., and Eric Slusser of Donohue &
Associates, Inc. Piezometers were developed by Max Tinnin and Don Brewington
of John Mathes & Associates, Inc., and Tom Puchalski of Donohue & Associates,
Inc. Wells were developed to remove sediment from the well and to allow the
maximum amount of groundwater to enter the well for groundwater sampling.
Well development helps assure that s representative groundwater sample is
obtained.

Methods
Well davolopnnnc was carried out as spocifiod in the Final Field Sampling

Section 4 2 2. 3

The development method for water table wells was different from the develop-
ment method for piezometers. Water table wells were pumped by hand using a
Brainard Killman hand pump.

Piezometers were developed using compressed air provided by the TH60 drill
rig. An air purging device developed by John Mathes & Associates, Inc., was
used. This device consists of a compressed air line attached to a tube
directed down into the well which takes an 180-degree bend upward into the
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base of a 1-1/2-inch I.D. plastic water hose. The air lifts the sand and
water up through the plastic hose. This method was used for these deep wells
because a high volume of water and sand was required to be removed in a short
amount of time.

Pumps with sufficient pumping rates are not available for 2-inch wells. The
air developer served to remove the sand from the well and purge the ground-
water in a reasonable amount of time.

Pumping of the well continued until at least five well volumes were removed
and the purge water was silt free, the water temperature was stabilized to
+#0.5°C, pH was stabilized co +0 1 units, and conductivity was stabilized to
+10 percent.

Measurements of pH, conductivity, color, temperature, and turbidity were
recorded at least once after each of the five well volumes were purged.

Deviations

High pressure hot water washing of the Brainard Killman hand pump and the air
development pump was used for decontamination between wells instead of soap
and water, isopropanol, and deionized water as was described in Sec-

tion 4.2.2.4 of the sampling plan. The lengths of PVC connections and lengths
of the exit hose and air compressor hose were not easily cleaned by hand. The
high pressure hot water wash provided a quicker and more :horough method of
decontamination fot this equipment.

The sampling plan spccified using a submersible pump for well development.

The air development device used by Mathes for the development of the piezo-
meters was used in place of a submersible pump. No submersible pump is avail-
able which could pump out the sand and purge the groundwater as quickly from a
2-inch well as did the air development tool.

Summary of Results

Coples of completed field forms are provided in Appendix A. The development
methods successfully cleared the sand and silt from the installed groundwater
monitoring wells and removed the required purge volumes so that a representa-’
tive groundwater sample could be collected after the wells had stabilized for
a minimum of two weeks. All groundwater wells provided sufficient groundwater
volume to conduct groundwater sampling.

TP/ke
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APPENDIX A

WELL DEVELOPMENT DATA
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TECHNICAL MEMORANDUM NUMBER 3

DATE: January 21, 1991

TO: Vanessa Harris, Site Manager

.- -1vq,_-."ﬂﬂ'

YRTT /

cc: Marcia Kuehl, RI Lead ™ 'J
Ll ;ﬂi

Roman Gau, Project Manager }
Mike Crosser, TSQAM

v
T,

"—'—

‘\

FROM: Tom Puchalski

SUBJECT: EPA ARCS Rogion V‘Concrac: No. 68-W8-0093
EPA Work Assignmen: No. 175L4J
Donohue Project No. 20026.024

Himco Dump

SIAFF GAYGES .
. Incroduccion

Three staff gaj(ges were installed at the Himco Dump Site; one was installed in
the gravel pit pond at the northeast area of the site, one was installed at
the "L"-shaped fish pond at the southwest corner of the site, and one was
installed at the smallest pond on-site located esast of the "L"-shaped fish
pond (Figure 1). The posts for anchoring the ga*gcs weres installed on

October 24, 1990, by Eric Slusser and Tom Puchalski of Donohue & Associatss,
Inc. The galiges were installed onto the posts by Anya KRirykowicz and Steve
Spiewak on December 14, 1990.

The staff gajiges were installed in order to gather surface vater elevation
data. The measurements vere taken on the same days'as groundwater elevatious
from monitoring wells so :ha: interconnection of groundwater and surface water
can be evaluated.

Mathods

The installation of staff gajges proceeded as described in Section 4.3 Surface
Wacer livdraulic Monitoring of the Einal Fleld Sampling Plan. Himco Dump RI/FS.
Elkharc, IN. The actual material used for the anchor posts for staff gapges
deviated from what was described in the sampling plan. Two-inch I.D. electri-
cal conduit in 8- or 1l0-foot lengths wers used in place of the coupled galvan-
ized steel described ig the plan.

Anchor posts were driven into the bottom sediments of the ponds with a post
driver. Hip waders were used to allow the installation in water approximately
2 feet deep about 3 to S5 feet from the shoreline. About 4 feet of the posts
remained above water after driving in-place to allow the attachment of a sheet
metal rule marked to 0.0l-foot.



The sheet metal rules were attached to the anchor posts by bolts which pass
through the rule and into the posts. Holes were drilled in the posts to
accommodate the bolts by using an electric drill at each staff gajige location.
A gasoline powered electric generator was used to power the drill. The sheet
metal rules were anchored with the top of the rule flush with the top of the
anchor post. The elevations of the tops of the anchor posts were surveyed by
Lang Feeney of South Bend, Indiana, on December 16, 1990.

Deviations

The locations deviate slightly from those shown in Figure 4-1 of the sampling
plan. While the ponds shown:in Figure &4-1 all have gajges installed, Figure 1
of this memorandum more accurately locates the actual staff gajge locations
within each pond. The locations were modified to account for shoreline and
bottom sediment conditions which were most favorable for the staff gauge
installations. The conditions include consolidated bottom sediments, which
provide a sturdy anchoring of the post, and the absence of shoreline brush
which makes accessing and reading the gajiges difficule.

Summary of Results

A table of the observed surface water levels and groundwater monitoring well
water level elevations are included in Appendix A. Measurements of the level
of ice during months when the surface water was frozen do not accurately
reflect the free water surface elevation and should not be used to evaluate
surface water to groundwater connection. '
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TECHNICAL MEMORANDUM NUMBER 4

DATE: January 22, 1991

'
TO: Vanessa Harris, Site Manager
cC: Marcia Kuehl, RI Lead

Roman Gau, Project Manager
Mike Crosser, TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5LAJ
Donohue Project No. 20026.024
Himco Dump RI/FS

GEOTECH BORINGS
Introduction

Four deep (175-foot) geotech borings were drilled and sampled as described in
Exhibic A, Field Sampling Plan Addendum to Volume 2. Field Sampling Plan.
\'q Drill-
ing activities for these borings began on December 17, 1990, and were com-
pleted January 9, 1991. These four borings were completed to investigate the
site stratigraphy and to collect samples for geotechnical analysis at the
Himco Dump Site, Elkhart, Indiana. The boring locations are provided in
Figure 1 of this memorandum. Drilling and sampling activities were completed
by Max Tinnin and Don Brewington of John Mathes and Associates, Inc.
(Columbia, Illinois) with a TH60, Ingersol Rand air/mud rotary rig. Tom
Puchalski of Donohue & Associates, Inc., inspected the drilling and sampling,
completed time logs, logged all samples, collected select samples for geotech-

nical analysis, and performed air monitoring using a photoionization detector
and gasponder.

Methods

Drilling and sampling were performed as described in Exhibit A, Field Sampling
Plan Addendum to Volume 2. Field Sampling Plan. Himco Dump Remedial Investiga-
tion/Feasibility Studv, Elkhart. Indiana, Sectiom 4.2.

Each geotech boring began with using air rotary and & 7-7/8-inch tricomne bit.
The boring was blind-drilled to 18 feet. Eight-inch casing was then pounded
down into the borehole to 8 or 9 feet. The 8-inch steel casing was then tem-
porarily sealed in-place using granular bentonite. A 3-foot diameter steel
casing vas installed at the surface with a 6-inch diameter PVC tube extending
to a 500-gallon mud tub. After the drilling mud was mixed in the tub, mud
rotary drilling began. A 5-7/8-inch blade bit was used for the remainder of
Borings 7, 8, and 9.. Once this bit was worn out, a 7-7/8-inch blade bit
replacement was used to drill Boring 10. Split-spoon sampling was accom-
plished with a 2-inch 0.D., 2-foot long split-spoon sampler passed down
through the inside of the drill stem. The split-spoon sampler was driven by a
140-pound down-hole hammer which was operated by a winch at the surface.



The Donohue geologist performed atmospheric monitoring at 5-foot intervals
using a photoionization detector and gasponder. The geologist also logged all
the samples using the Unified Soil Classification System (U.S.C.S.) based on
visual inspection. A Munsell Color Chart was used to describe all soil
colors.

The borings were drilled to the following depths: BRG-7, 174.5 feet; BRG-8,
166 feet; BRG-9, 173.5 feet; and BRG-10, 174 feet.

All borings were abandoned by backfilling with cement/bentonite grout emplaced
by tremie pipe.

Deviations Y

The sampling plan specified ﬁsiﬁi'§-§;7/8-inch bit, however, either a 5-7/8 or
7-7/8-inch bit was used. The larger bits were required because split-spoon
sampling was performed through the inside of the blade bit. Using a larger
bit had no effect on the sampling of geotechnical borings. :

Although several attempts were made to push shelby tubes, none were
successful.

Boring 8 was finished at 166 feet instead of 175 feet because a till aquitard
greater than 4 feet thick was encountered. In order to avoid passing through
this aquitard at this downgradienc location, the hole was stopped after two
split-spoons sampled the unit.

Summary of Resulcs *

Boring logs, including atmospheric monitoring results, are provided in
Appendix A

Of the 20 geotechnical and 20 TOC samples sent to the laboratory, 15 geotech-
nical and 15 TOC samples were collected from the four deep geotech borings.
Although three shelby tube samples were also designated to be collected from
these four borings, attempts to retrieve these samples were unsuccessful.

Several complications caused delays in the drilling schedule. Some of the
difficulties were weather-related. The operation of the drill rig was depen-
dent upon the air system being free of water. Condensation would generally
build up overnight which caused pressure losses i{n the air system. Isopro-
panol dripped into the lines would eventually clear up this problem. Mud or
water freezing in the circulation hoses or in the mud pump also caused delays
in the morning while a propane torch was used to thaw frozen parts.

One day of drilling was lost to an equipment failure. One of the main hydrau-
lic hoses ruptured on the drill rig requiring replacement.

TP/ke
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TECHNICAL MEMORANDUM } uMBERS

1]
DATE: April , 1991
' ; - hdhe Jibw s I TIE S P
TO: Marcia Kuehl g}gf%aj FRER T 'u.;
Mansour Ghiasi o

L

S 24

FROM: John Cicone

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-SL4J
Donchue Project No. 20026.025
HIMCO Landfill RI/FS

DATA T
Introduction

The objective of this data evaluation is to determine if the data provided
from laboratory consolidation and triaxial shear taests, Atterberg limits,
grain size and permeability is sufficient enough for use in Remedial
Investigation (RI) and Feasibility Study (FS) reports for the HIMCO Landfill.

lved Resul

~

The following table shows the tests for which data was provided and a summary
of the results.

LABORATORY
IEST RESULTS

Triaxial Shear Cohesion (¢) = 7 psi = 1008 psf
friction angle (o) = 33°

Atterberg Limits See Table 1 (attached)

Grain Size 30 Curves total

Consolidation Unable to obtain results with given
data (see Geotechnical Data
Interpretation)

Data I atgi

Data provided for the triaxial shear testing was sufficient to obtain cochesion
and friction angle values. The attached figure shows the Mohr-Coulomb failure
envelope plotted by the laboratory and the tangent line drawn by Donochue to
obtain cohesion (¢) and friction angle (@) values.



Data provided for grain size and Atterberg Limits was complete and require no
additional interpretation.

No permeability tests were performed, which would be necessary to determine
drainage paths and velocities of contaminated liquids.

Data was provided for a consolidation test. The consclidation coefficient,
Cy, wWhich is used to determine how long conscolidation will take, can :normally

be determined from this test. However, ¢, cannot be obtained with the data
provided. All of the data curves seem to indicate the specimens had not
reached 100% consolidation when the test was stopped. Two posgsible
conclusions can be drawn from this termination. The first is that the test

was stopped toco early resulting in an incomplete curve and c, cannot be
calculated. The second is that the material may have undergone a very rapid
consolidation and ¢y could only be obtained with some difficulty and accuracy
would be limited. The grain size curve for the comsolidation test sample
indicated a clayey silt, which does not normally have a rapid consolidation.
Therefore, the second possibility seems 1less likely; however, definite
conclusions cannot be made with available information.

Data was also provided for the consolidation test to allow for calculaticn of
the compression index, Ce. This value is used to determine the magnitude of
consolidation settlement. This value cannot be obtained because the x-axis is
labeled improperly as ELAPSED TIME (min) when it should be labeled as a load
or pressure (see attached figure).

Summary N
The triaxial shear, Atterberg 1limit and grain size data were sufficient to

obtain strength parameters, and to establish so0il classifications of the
on-site soil.

No permeability test data was provided with the laboratory results and should
be obtained if drainage of material beyond site boundaries is a ¢

Consolidation test information was insufficient to calculate ¢, and Co. The
laboratory should be contacted to determine why testing was stopped and to
relabel the appropriate graph. Further, the laboratory should, as a matter of
common practice, provide the cy and Co values.

Attachments - Atterberg Limits Results
- Triaxial Shear Test Results
- Compression Index Curve

B/FAIR/AI4




TABLRE 1

SUMMARY
OF

LABORATORY TEST REBULTS

PROJECT:  8AS 59998 TBTCNO. : 91-220-3108
PROJECT NO.: 8AS 8993K * CLIENT 1 VIAR COMPANY
REPORT DATE Feb. 19, 1991 SUMMARIZED BY: 8. Seysweisas

LABORATORY MANAGHR 1 (Aruf) K. Arulsaoll

.

ATIERBSRG LIMITS (ASTM D 4318) '
IOI:ING‘ — LQuiD UMIT | mcuurr _ mmT

SAMPLENO. ™) (I )
HDQT-07-00-01 3 1 e
HOGT-07-07-01 o " 4
MDaT-0s-08-01{ . 16 ° 1 s
HOGT-00-06-01 1 1 s
HOGT-00-07-08 | s R "
HOGT-10-04-01 21 13 - S
| HDGT-10-08-01 M 17 7
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'PROJECT:

CLIENT PROJECT NO.: 5993E
REPORT DATE :

SAMPLE NO. :

INITIAL DRY DENSITY :

CONSOLIDATION TEST RESULTS - (
ASTM D2435)

SAS 50938

HD X 14-01
910  pot.

INITAL VOID RATIO 1 0.816

SPECTFIC GRAVITY @

PEBCENT STRAIN

1.00

.- 4.00

.00
l..oo
.2.00
8.00
.00

10.00

Feb. 18, 1091

ML / TETC NO. : 91-212-3108
CLIENT :  VIAR COMPANY
SUMMARIZED BY : S. Sayawatena

LI

’

DEPTH : N/A .
INITIAL MOISTURE CONTENT : 34.0 pot.

285 (sssumed)

\\\ i
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N
W
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=
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TECHNICAL MEMORANDUM NUMBER 6

DATE: January 23, 1991
TO: Vanessa Harris - Site Manager
CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager 2q '13 n™%
Mike Crosser - TSQAM 5“1 X }{
FROM: Tom Puchalski 7 i\i_i."d‘J;JJlJ}

SUBJECT: EPA Arcs Region V Cantract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

v s, NG NT_AIR SCREENING

Introduction

Groundwater samples were collected from five residential wells immediately
south of the Himco Dump site along County Road 10, and one residential well
immediately south of County Road 10 on October 22, 23, and 24, 1990. Four
basements of these residences along County Road 10 were also screened for the
presence of landfill gases.

Residential wells were sampled to investigate groundwater quality. Origin-
ally, all residences had shallow (approximately 22 feet deep) wells. Deeper
wells (at 152 to 172 feet) were installed in 1974. Although the state found
high levels of manganese in these wells in 1974 and were ordered replaced,
some of the original shallow wells remain. Two wells were sampled at resi-
dences where an older shallow well was accessible in addition to their present
deep wells. Shallow wells were sampled in addition to deep wells at the
Rumfelt and Kolanowski residences.

Basement gas was screened to evaluate if landfill gas which may be generated
at the site has migrated off-site and into these nearby resident’s basements.
This screening was qualitative to check for the presence of methane and hydro-
gen sulfide.

Methods

Groundwater sampling of residential wells and basement air screening was
carried out as described in Sections 4.2.4 and 4.8 of the Final Field Sampling

d ve atio asib d a diana.
The residents names and their addresses are: Noble and Selma Bowers, 28279
CR.10; Mark Freeman, 28552 CR 10; Dave and Joan Geesaman, 28331 CR 10; James
and Christine Klein, 28343 CR 10; Helen Kolanowski, 28213 CR 10; and Herman
and Patricia Rumfelt, 28369 CR 10 (Figure 1). Samples obtained from newer
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deep wells were obtained directly from the tap at the kitchen sink or if
available, at a tap in the basement ahead of the water softener. The tap was
allowed to purge for five minutes before the sample was collected. Samples
taken from shallow wells were purged by bailing. A l-inch bailer was used in
these 1 1/2-inch I.D. wells. :

Samples for bromide analysis were field filtered using a millipore filtration
unit and 0.45 micron filters. Measurements of field pH, conductivity, temper-
ature, and dissolved oxygen were obtained at the field trailer immediately
following sample collection. Preservatives, sample bottles, and holding times
are summarized in Table 4-2 of the Final Field Sampling Plan.

Qeviacions

One of the six residences which were originally scheduled for well sampling
and basement air screening was removed from the list when the ownmer of the
home could not be located. A homeowner located south of the Himco Dump imme-
diately south of County Road 10 (Freeman) solicited EPA to be added to the
list of residential wells to be sampled. Sampling of the Freeman well brought
the total residential well locations back up to the anticipated six. The
Kolanowski residence did not have a basement and, consequently, was not
screened for landfill gas.

Not all of the original six old shallow wells were intact and accessible. In
practice, only two older shallow wells were accessible for sampling.

The shallow residential wells were not of large enough diameter (1 1/2-inch)
to sample with a Keck pump as described in the field sampling plan. A l-inch
bailer was used as an alternative sampling method.

Five gallons were removed from each of the two residential wells. Readings of
pH, conductivity, dissolved oxygen, and volume removed were not recorded
during purging of the residential wells, but were recorded after 5 minutes of
running the tap for deep wells, or upon removal of 5 gallons from shallow
wells.

The l-inch bailer was decontaminated between sampling locations by an alconox
and tap water wash, a tap water rinse, an isopropanol rinse, and two deionized
or distilled water rinses. Isopropanol rinsates were collected in a 5-gallon
bucket and covered for eventual discharge into the on-site frac tank.

o esu

Eight groundwater samples were collected from six locations. Six deep wells
were sampled from taps and two shallow wells were sampled by bailing.

e N~— —
The Geesaman and Bower shallow wells were abandoned; the shallow Klein well
was in a location which made it inaccessible to bailing, and the fourth
shallow well was at a residence which was locked and not occupied. ) Well
Purging and Sample Collection field forms included in Appendix A give sampling
times and measurements of pH, conductivity, temperature, and volumes of water
removed as purging progressed.



Basement air was screened at the Rumfelt, Geesaman, Klein, and Bowers resi-
dences. A hydrogen sulfide and methane gas detector was used to screen the
basement air. No detections of these compounds were registered during any of
the basement air monitoring.

A/R/HIMCO/AB2



TECHNICAL MEMORANDUM NUMBER 7

DATE: January 24, 1991
TO: Vanessa Harris - Site Manager
cc: Marcia Kuehl - RI Lead e
Roman Gau - Project Manager T L
Mike Crosser - TSQAM I TEREORTETRETE
FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

LANDFILL CAP SOTL SAMPLING

Introduction

Twelve soil samples of the landfill cap at the Himco Dump site in Elkhart,
Indiana, were sampled for chemical analysis on November 8, 9, 10, 11, and 12.

Sampling methods described in the Final Field Sampling Plan, Himco Dump Reme-
dial Investigation/Feasibility Study, Elkhart, Indiana were followed. Samp-

ling was done by Eric Slusser and Tom Puchalski of Donohue & Associates, Inc.
The purpose of sampling the landfill cap was to characterize the chemistry of
the white powder matrix which makes up the majority of the cap material.

Methods

Section 4.0 of the Fina eld S ng Plan, Himco Dump Remedial Investi
tion/ Feasibility Study, Elkhart, Indiana, describes the method used for soil
cap sampling and the technique used to define the sampling locations. The
sampling locations were spread out to cover the entire landfill cap. Soil
samples were located from a systematic grid marked by survey stakes. The
actual soil sampling locations are provided in Figure 1. Completed soils data
forms are in Appendix A.

The twelve soil samples were collected from depths as shallow as three to nine
inches and as deep as eight to sixteen inches. The depth varied dependent
upon the thickness of the overlying sand and topsoil cover. The cover
material overlying the white silt, assumed to be calcium sulfate, was removed
with a shovel prior to sampling at each location. A hand auger was used to
dig out the white silt. The sample was placed in a composite bowl and imme-
diately placed in two 4 oz. jars for volatile analysis. The remaining sample
volume in the composite bowl was mixed using a stainless steel spoon. After a
homogeneous mixture was obtained, the sample was divided into four quadrants.
Small portions of each quadrant were used to fill each remaining sample jar.



Before sampling and between each sample location, all sampling equipment was
decontaminated with: (1) a socap and tap water wash, (2) a tap water rinse,
(3) an isopropanol rinse, and (4) two rinses with distilled or deionized
water. Isopropanol rinses were retained in a covered 5-gallon pail for even-
tual discharge into the on-site frac tank.

Deviations

Figure 4-1 of the sampling plan shows soil sampling locations based on a grid
system which was not used in the field. The grid shown in Figure 4-1 is dia-
gramatic and not meant to represent the final surveyed grid. It was designed
to show approximate soil cap sampling locations. Actual grid points were
selected in the field using the general pattern, as shown in Figure 4-1, so
that the entire area of the landfill cap was sampled. The actual grid points
are shown in Figure 1 of this memorandum. Photographs were not taken of each
location on the landfill cap as the sampling areas were similar, and the photo
would not aid in identifying the location.

Summary of Results

Soil samples of the cap soil material were taken at twelve locations spaced
out across the area of the landfill cap. In general, the white silt thins
from west to east, The appearance of the white silt i{s uniform with no dis-
cernible trends. Soils data forms are provided in Appendix A of this memo-
randum.

A/R/HIMCO/ABL /
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“
- Donohue Soils Data Form Soil Sample Area (. ! Clei
Soil Subsample —E—5. (535-¢

Engineers & Architects & Scientists Site Hinvo brmﬁ) Project No.XCC 6. O

DATE !L&AJQQ

TIME LHLQB

COLLECTOR JToh Puiriisic!
ERiC SLussSER -

“w SAMPLE DEPTH D-!?” o sue &ce

PHYSICAL D?CRIPTION OF SUBSAMPLING LOCATION: _1=5 Slacvey Mmarker
At northaregt cornar of load B QP ot BQ(}P s € Laads |

f

DESCRIPTION OF SUBSAMPLE: _Lohite ailt( A nos low cel, dguno.

ANY OTHER CHARACTERISTICS OF NOTE: | Cm% ol Plne acael Bow sl
af , For ol Ucof a <hip? fp ross \.PM cand
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SHEET _|__ oF _|__

G )
Donohue Soils Data Form Soil Sample Area “rpsn |
' | Soil Subsample _G5 0

Engineers & Architects & Scientists Site Hipnrn Dupn Project No.2COR6 .02

DATE U’QJQa

!
TIME Al
COLLECTOR _Tor Mcpflsi!
—E=RIC SLUSSER

SAMPLE DEPTH _ &~18"

42 q’;_O Cee%#«&c;@ e

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCA;I'ION LB cucve strke

~

DESCRIPTION OF SUBSAMPLE: _G inche of tenszt{ ol e o /b, 70

Q(rerfxlum &‘1-‘,_4‘\@ gnn.ffn (S uh#eg,ﬁ-'éﬂcj”m? /( N .
} }

ANY OTHER CHARACTERISTICS OF NOTE: Pt of walite <iit cap ot
a /27




SHEET | OF _i_..

/" Donohue Soils Data Form Soil Sample Area (pr=c . |
' , Soil Subsample G513

Engineers & Architects & Scientists Site Himen Do Project No.22lQRA . L5
R R S S

DATE ZI/OMO

m™E __ UB
COLLECTOR TDRM PUrHAI S/
ERIC S J/scEm

- SAMPLE DEPTH _6-/8”

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: Cap 20/ | af sucve,
stakbe N-11 near middle af figt raverat [au HH; veaFeF:J‘:‘on gt ijuuﬁ' |

r sounfnce ransiste nL mpac mk\ﬂ]iajmc,s,

DESCRIPTION OF SUBSAMPLE: Sambls roasisfs of white sitt (He)
it A trrie o fae boen sad i Han (2 4 &0 mm\f S'(-rr'nc‘lefrs

ANY OTHER CHARACTERISTICS OF NOTE:
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'

Engineers & Architects & Scientists Site H.imen Dumb Project No. 20036 .03

DATE qu"QL\'
TIME 9%7

COLLECTOR _TDh PUCHAL %]
—ERIC SLYSER

e SAMPLE DEPTH -3 8:/h Snud ('m.»w%'%(
-3//__ L-L/I ’Sm(pl( »
whop it

PHYSICAL DESCRIPTION OF AL‘IPLING LOCATION: gL-f'VQL% warka- K -4
P 0 e m\pﬂ\ ~E

_..iaeﬂmi rpnan b

DESCRIPTION OF SUBS LE: _M&\Lto ol / m;\ bl daw of

broton sl th How Bachur Most  ney 2 lashe  lows cnle

ANY OTHER CHARACTERISTICS QF NOTE: _Swuma¢ s dend (i acen .

A¥Y gas LonsS 8 ’-jufﬂg&
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Engineers & Architects & Scientists Site L, WAL Dum Project No. 2.0 €. 0>
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DATE “,/l&)%l
TIME Q Y/
COLLECTOR _r;/c _'Slc-'(u:.r._

Joe. Puachalslk,

SAMPLE DEPTH __2-[6"

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION didle pocH apen of
la &1 Gl % oo FP(" £ . 1t ko B-id

T K v’/ﬁ/(h

DESCRIPTION OF SUBSAMPLE: I0hite ik (me) dowcch  nr Alas d"'“?‘
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te@.‘sc;( ob i8¢ [uki beew.o Fgud-v <k g bents R Uo cdnr
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L]

Engineers & Architects & Scientists Site H.eacr %' (P Project No. 20026 N

DATE J\')@’QO
| -
TIME 905
COLLECTOR _T1Dnh PUCHALSIKE!
ERI¢ SLUSSER

 SAMPLE DEPTH L4’ .

P

ol

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: £ 200 foe b < .

.Q‘Q 'm\)& g}" "-mCHA &?ﬂ e)c OLUQD’L! -‘Bewl e <¢nz¢ui“'&kﬂ N=i&

/! '

DESCRIPTION OF SUBSAMPLE: {lhife a:lt (_m.\jglcg@ oh e Wi,
" et cover Rl consiste a€ brmion Rue amined 54“"«‘ étx&u/oC&?P

Lok (00s pt saealet  Geeu o lhy saudad 19 < lalee wat
connalopl ' ! !
|

ANY OTHER CHARACTERISTICS OF NOTE:
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Engineers & Architects & Scientists  Site Higoco DItmd  Project No. 20036 (5

DATE Jl/l)/O(\
TIME 113
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Tor PucAL <&/

- SAMPLE DEPTH _/2- 15"
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wm?lc'il ws’isg‘ 11.’41« ‘:(‘Q&_{J_@ Mchre_i -repe.
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oolsts Com  3-5° caqpdlwichod Totuweon ?-mé S ; \*‘C < cocer ivateie
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DATE lL' | ‘QO
TIME _4sd

COLLECTOR TR PUCHALSK!
ERiC SLUSSER

\~ SAMPLE DEPTH _3/=15"
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P - 2 3! ¢ SWLWy vad gy L-2l. fAhet

€.c &ct
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i1 jgotlebs ~thwee, T (; fea 2 4y J !

D" - Py Foane = [h
F-13" Algck Qd‘lﬂru £

G

BT Wnte g qoad = [F— =
{ g Ezrm ﬁw@ <l ot J
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ANY OTHER CHARACTERISTICS OF NOTE: _Cheut scal edo
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TECHNICAL MEMORANDUM NUMBER qz

DATE: April 3, 1991

TO: - Vanessa Harris - Site Manager {
CC: Roman Gau - Project?Manager

Mike Crosser - TSQAM

HiE .
IR

??1""1"1ﬁ-\¢

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-S514J
Donchue Project No. 20026.024

Himco Dump RI/FS

LIN

Ten groundwater monitoring wells installed during this investigation, and
twenty-three previously installed wells were sampled at the Himco Dump site on
November yi,through January,:L, 1991, to investigate the vertical and

horizontal extent and degree of contamination of the uppermost unconsolidated
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aquifer. Groundwater samples were collected by Eric Slusser, Steve Spiewak,
Tr;cy Koach, and Anya Kirykowicz of Donochue & Associates, Inc. Groundwater
samples were ccllected as described in Section 4.2.4 of the Final Field
Sampling Plan, Himco Dump Remedial Investigation/Feasibility Study, Elkhart,
Indiana. The well locations are shown in Figure 1. Completed purge ahd

sample ceollection forms are in Appendix A. Table 1 contains the well bottom

depths for all wells used inm the sampling event.

Methods

All field meters were calibrated at the beginning of each day before sampling
activities began. The sampling equipment was transported to each well
location in plastic coolers.

After unlocging the protective casing, a photoionization detector was used to
monitor the air near the casing top. A decontaminated water level measuring
tape‘wae then lowered into the well c;aings to obtain a water level and well
bottom depth. This information was recorded on the purge and sample form. A
well volume was calculated from this information so that at least five volumes

could be removed during the purging process.

A YSI water quality meter was connected in-line with a Keck pump so that
direct measurements of pH, conductivity, and temperature could be collected
from the purge water. Purging continued until the readings have stabilized to

PH +0.1 unit, conductivity +10 percent, and temperature to +0.5°C. This
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information was recorded on the purge and sample collection form. As soon as
’

the purge pump was removed, a second reading of the water level was obtained.

An alternative purging method was used for 4-inch diameter wells due to the
large volumes of purge water which needed to be removed before sampling. A
stainless steel suhme:siblefpump_was used which pumped up to 20 gallons per

minute. This 220-volt electric pump received its power from a portable

gascline generator.

A Soo-gallon éolyechylene tank was strapped to the back of a four-wheel drive
pickup truck so that the purge water could be collected from each well and
transported to the on-site 21,000-gallon frac tank. Measurements of pH,
conductivity, and temperature were recorded periodically during the purging
process with a combination pH, conductivity, temperature meter. The Keck pump

~

was used to sample these wells following purging with the submersible pump.

Wells F-1 and F-3 were purged by bailing with a l-inch diameter bailer.
Readings of pH, conductivity, and temperature were collected periodically as

purging progressed.

The time between the completion of purging and the collection of the sample
did not exceed 24 hours for any well. Table 4-2 of the Final Field Sampling
Plan summarizes the sample container and preservative requirements. When a
preservative was added to a sample, pH paper was used to ensure that adequate

preservative was added.
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]
Samples obtained for dissolved metals or bromide analysis were collected in a

one liter polyethylene container for filtration at the field trailer. Samples
were filtered with 0.45 micron paper using a millipore filtration unit in

combination with nitrogen supplied by a pressurized tank.

All samples were stored in ¢eolers with ice until custody was relinquished to

the sample custodian at the field trailer.

Outer parts of the Keck pump and the c¢ne-inch bailer, which came into contact
with groundwater and were used for sample collection, were cleaned between
wells with an Alconox and tap water wash, a tap water rinse, an isopropancl
rinse, and two deionized water rinses. The inner parts of the Keck pump and
the submersible purge pump were cleaned by pumping distilled water through':he

system, or in the case of the purge pump, by rinsing the inside and outside

gseveral times with distilled water.

Deviations

Wells F-1 and F-3 were purged and sampled with a bailer instead of a Keck pump
as described in the sampling plan. A Keck pump was too large to f£fit in these

wells. Using a bailer did not effect the sample integrity.

A 3-inch submersible pump was used to purge the 4-inch diameter wells because

a more rapid pur§ing method than a Keck pump was needed to remove the large
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volume of groundwater from these wells. The purging was followed with
’

sampling accomplished with a Keck pump.

Summarv of Results

v

Twenty-three wells installed in ;977 and 1979 by the U.S.G.S. and ten wells
installed by Donchue for thié inQestigation were sampled for groundwater.
Large volumes of purge water were required to be removed to purge the required
five-well volumes because of the 4-inch diameter and extreme depth (up to

495 feet) of some of the U.S.G.S. wells.

TP /ke «

A/P/HIMCO/AG7

~



WELL DESIGNATION DEPTH TQ SCREEN BOTTOM (in ft.)

B-1 495
B-2 12
B-3 129
B-4 _ S _ 173 )
cp-1 : | 20
E-2 17
B-3 174
F-1 32
F-2 153
F-3 15
G-1 50
G-3 169
I-1 : 172
I-2 15
I-3 35
J-1 40
3-2 18
J-3 152
M-1 24
M-2 103
N-1 130
0-1 20

Q-1 1 20



WT-101A* = - e 18.75

WT-102A* 18.50
WT-103A* . 18.50
WT-104A0 i A  1s.80
WT-105A* 18.50
WT-106A* s 21.25
P-lOlB/; - 100.50
.\__g-l‘o—ic*v 167.50
p-1028+ 67.90
p-102C* 162.00

hd Wells installed by Donchue during this investigation. All others were

installed by the U.S.G.S. in 1977 and 1979.

~

A/P/HIMCO/AG?7



APPENDIX A

WELL PURGE AND SAMPLE COLLECTION FORMS
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TECHNICAL MEMORANDUM NUMBER 9

DATE: January 28, 1991
TO: Vanessa Harris - Site Manager
MTTIY 1 sty 3 Ay
cc: Marcia Kuehl - RI Lead Sy il g
Roman Gau - Project Manager 14 PRI PEEY
Mike Crosser - TSQAM ﬁhi—auud i anl
FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
: EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

SURFACE WATER/SEDIMENT SAMPLING
Lnt;odubtion

Surface water and sediment samples were taken at four locations at each of the
three ponds at the Himco Dump Site in Elkhart, Indiana, to investigate the
degree and extent of surface water and sediment contamination. Sampling was
done by Eric Slusser and Tom Puchalski of Donohue & Associates, Inc., on
October 17, 18, 19, and 20, 1991. This memorandum describes the sampling
methods used in the field as compared to the methods described in the Final
Field Sampling Plan.

Methods

Three surface water bodies are present at the Himco Dump Site. The two
smaller ponds are located at the southwestern portion of the site. The larger
of these two ponds is "L"-shaped with the longer channel oriented north-south
and the shorter channel oriented east-west. Both channels of the "L"-shaped
pond are approximately 100 feet wide and 400 feet long. The smaller pond is
directly northeast of the "L"-shaped pond and is approximately 100 by

170 feet. The shorelines and bottoms of these two ponds are generally gravel
and sand. Their depths are unknown, but because they were excavated with a
backhoe, they are assumed to be less than 15 feet deep.

The gravel pit pond is the largest surface water body on-site. It is located
in the northeast corner of the study area. It is approximately 850 feet wide
in the east-west direction and 400 to 550 feet wide in the north-south direc-
tion. The depth of the gravel pit pond is unknown. The shoreline and bottom
is generally gravel and sand.

The four locations at each of the three ponds were selected so that the north,
south, east, and west shorelines were sampled (Figure 1). A description of
the sampling location was written on the surface water and sediment field data
»rm (Appendix A). A photograph was taken of each sample location.



The surface water samples were collected before the sediment samples and on
different days at all locations. Surface water was collected by lowering the
capbed sample bottle below the surface and opening it under water to allow the
sample to trickle in. The bottle was then capped under water and brought back
up out of the water. The water sample was put in a cooler with ice to be
transported to the field trailer. Readings of pH, conductivity, temperature,
and dissolved oxygen were taken in the back of a pickup truck at the edge of
the pond immediately after carrying them from each location (Table 1).

Sediment samples were collected at the same locations as were surface water
samples at approximately 2 to 3 feet offshore at water depths which ranged
from 0 to 2 feet. A shovel was used to collect the sample from approximately
0 to 4 inches. Sediment samples were placed in a stainless steel bowl, and
the excess water was poured off. Grab samples for volatile analysis were
immediately placed in two 4-0z. jars with no headspace. The remainder of the
sample was mixed using a stainless steel spoon. The resultant homogeneous
mixture was spread evenly in the bowl. The sediment was divided into four
quadrants. Small portions were taken from each quadrant for each jar until
the remaining jars were filled. A visual description, including texture and
color, was written on the field data form.

The shovel, sample composite bowl, and mixing spoon were decontaminated
between sample locations by:

1. Alconox and tap water water wash.

2. A tap water rinse.

3. An isopropanol rinse.

4. Two delionized or distilled water rinses.

Isopropanol rinsates were collected in a 5-gallon bucket and covered until
eventual discharge into the on-site frac tank.

Deviations

A shovel was used instead of a bucket to collect the sediment sample because
the sediment was consolidated by plant roots in some locations to the degree
that a bucket could not scrape up the required sample volume.

a o] €

Twelve surface water and twelve sediment samples were collected. No visual
evidence of contamination was apparent in any of these samples. Figure 1
shows the surface water/sediment sampling locations, and Appendix A contains
the surface water and sediment field data forms, which describe the appearance
of the samples.

TP/ke
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TABLE 1

Conductivity
Sample Number Date I°'F pH ms/cm DO mg/1

ss-1 10/17/90 69 8.11 792 6

$s-2 10,1890 50.2 8.02 753 9

$s-3 10/18/90  48.5 8.31 704 8.4
$S-4 10/18/90 49.8 8.27 707 8.6
$5-5 10/18/90  49.6 7.93 534 8.4
ss-6 10,/18,/90 49.4 7.58 538 5.8
$5-7 - 10/18/90 48.3 7.06 431 3.2
ss-8 10/19/90 46.8 8.06 471 7.2
ss-9  10/19/90 55.6 8.06 637 . 7.2
$s-10 " 10719790 60.0 7.99 659 6.4
ss-11 10/19/90 61.7 8.00 693 6.7

§s-12 «  10/19/90 61.7 8.00 693 6.7

A/R/HIMCO/AB4



APPENDIX A

SURFACE WATER AND SEDIMENT FIELD DATA FORMS



SHEET  _ OF

——— S

Donohue SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
o & SEDIMEMT  CONTAMINATION SURVEY 50-
, | W ATER SE0 LT

DATE (g!(?)oo DNTE iof(2lqr

TIME R100 AN THE _{I4D

COLLECTOR _Topmi Puchin<k, COLLECTR. T oum?wlagh

Erc Xy ssor

_Etore Slusser

WATER DEFTH ___ = oot SAME LOCAT /oA

pH &JJ .

TEMPERATURE OF WATER (09 = L lmwa

coror  Cleqy ' K7 - C : @ e Ty
ooor ___None ok g€ Pope

curry _(lear - dewe veactnhion

COND 792 uSkem

N @ 4 '
PHY%%AL osscasmoméémmm ront _ N cneonor o £ lorae L skeu)?i L
ﬁ‘}ow{ Lg east o F (ornte 3 aff ef varH) <hgre |

ANY OTHER CHARACTERISTICS OF NOTE sgﬁﬂ'mgml_r_‘,g &;‘%M‘ brbuau. el TLm éﬁu/

Wity o e of %bcu,w} g nelnb s,




SHEET | OF __

Donohue SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
N £ s=IheN— CONTAMINATION SURVEY 50-\,
, =@ ehrt wWATEZ SEJINELT
DATE _ 1o lotdm ishzlae 1ol x40
TIME RS G 1 A (440
COWLECTOR Z2,¢ & {y<<FT TOM DYUCHALSIC
Tok  DYIHECSIC TIC SL{SSE?R
DRFTHEA DOWNS
WATER DEFTH 27 SAME Loc¢4Ton
pH S 0A 'A _
TEMPERATURE OF WATER __ 9 . e
T
COLOR C lear— Zgp

ODOR l\)axe
CLARITY Clear— — Non furtd
cond TS5D  MS[em

Do q IS
PHYSOAL DESCRIPTION OF SAMPLNG PONT 125 smuthh o8 worth slare af (_Sl@d

L1l Q&wf aff of %LMLSM% b_\it(tf d&-m\,cgﬁ#,

ANY OTHER CHARACTERISTICS OF NOTE _ Sefiment 1< or?]anic el




SHEE' | OF

Donohue ~ SURFACE WATER FIELD DATA SITE (OENTIFIER NUMBER
, o € SEDIMEDT CONTAMINATION SURVEY @5@-1
’ WATZ R SED MENT
DATE ialialan o lizlge
TIME 88 23230 9.0
COLLECTOR _ ERic SLYSSER DM PUCAACSEL
ToH PUCHBLAK] =R S S

DCRo TREA DOWNS

/
WATER qgm-i |
< - . y
o e USeT a3 B

TEMPERATURE OF WATER HR . S °F

cowor __ Cleer ‘ L RBrowsi
ODOR Nond , 5 ) Mone
canmy __ Clogy= —New twrbd '

Cowd oy

Po @ B84 |
PHYSICAL DESCRIPTION OF SAMPUNG POINT _ St 1< & COrnpey nf L Sf\aoeo{ \C{sl(

oo :%./ zoulll 0 € glne e cediment | of€ <hoed Lor
layufucd mater

ANY OTHER CHARACTERISTICS OF NOTE ﬁamﬁ? 3mv€[ <hoce e




SHEET | OF

Donohue SURFACE WATER FIELD DATA SITE IDENTIFER NUMBER
vmeae A 2 SEDIMENT CONTAMINATION SURVEY 5@-{
, WATER - o
DATE !Al glaQ }cuala.\
TIME 833\/ A M. ™
COLLECTOR = Ri. SLUSSER . SL1)SSER
™ PUrHALSKY VU =R <k |
DORQTHEN DOUNS
WATER DEPTH ___ 1 - font | 1 - Coot
pH B2+ |
TEMPERATURE OF WATER 4G . &
coor__ (leqy Recna
ODOR MNove ‘ Nowe
cuarty __(leay 9&5
767 Y
2.6

PHYSICAL DESCRIPTION OF SAMPUNG POINT _S W) rocnev af l&me L <m,ben§ {zg&\ oond

|~ fook o ff west share, Llafa- iq;d_ﬁ_day; £l 4 Sl rloge hsm.

ANY OTHER CHARACTERISTICS OF NOTE \ <]

(’IM‘\L saud C}mwi 3= Yo 5b@_mj Sowme warl .




SHEET QOF __

Donohue SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
v o ¢ SEDIMELT CONTAMINATION SURVEY .
: WATER SELIMENT
DATE (g ldr, 101i31a0
TIME IN2558 A~M Ny &
COLLECTOR R «| 11<{FR SLUSSER
TRH RO AL PUCHALSE
Dorg THEA DS
WATER OEPTH ___ 1 | 2
pH z,46% L ’
TEMPERATURE OF WATER __ HG. (- -
cowor __Clarr Reowe Savd hlack padde
ooor ____Nen¢ Hy S

cwaRry _ Cloar ~Ven turkid
CoND 934 wslrm

D 8 mall .
PHYS?CAL DESCRIFTION OF SAMPUNG POINT _Hiddlo o€ <0 dih <fny v ol e i | 2ond penr & <h pod

- Omémmaﬁ'sncsomors Cad iment -gmf_(!,,gx,,ﬂ N 4 3@,5@‘—-33@‘ Yo'’

shpets  Sond gl acn
L




Donohue SURFACE WATER FIELD DATA SITE (DENTIFIER NUMBER
v o € SYMENT CONTAMINATION SURVEY
WATE SEDinIT

DATE elie 9 o lzelan

TIME Hes AN 2p5

COLLECTOR £ (¢ &L |J<aFlR Tor! PUCHAL Sk
Toh DUCARt<kl ERIC SLUSSER
DCRYTHEA DOwNS

WATER DEPTH ___ | __ \

pH 7.. 58 - )

TEMPERATURE OF WATER =9 4

COLOR I; ;’M" brown 1 ¢ léne 1F bevwn sand

ODOR pnd Neane

cumty __Siiant turbid .

cOND /538 @

DO 2.3

PHYSICAL DESCRIFTION OF SAMPUNG POINT A~ 8‘; Lo F Snﬁ Q‘MM\&L‘QN 0(\ 3\[‘«1‘ ‘n\u) nea

LCWFQJJ EJL oDwJ 3a owﬁkm 3’ n“sL.gr{

ANY OTHER CHARACTERISTICS OF NOTE : , ' (v gaprd Viakd bon

mﬁmﬁm'_&njwrce aM}\ujaf sggu.ﬂ N o°z’a7. 1B Y 3&%}

arave!
v,




L ]
SHEET | OF

[ e ——————————————— i ———— ——————— S a——— — ]
Donohue SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
(/ e ¢ SEDIMENT CONTAMINATION SURVEY
. WATER SEDIRENT
DATE ishelap olaclen
TIME (i35 AH S A
COLLECTCAR NARATHEA NDIDNS TN POCHALSK |
ERIC SLYSSER ERUC N USSER
TarM PUCHALSK!
WATER OEPTH ___ | 17
pH 7 ; QE) '
TEMPERATURE OF WATER 4 R 1 °F
COLOR L»'Al& bl Grey
« ODOA _Glhlt HaS Shr né H, S
cLaRTY _§ .L\M' +ur hicl

.
COND ‘-t3| 6

6 3.4
PHYSICAL DESCRIFTION OF SAMPLING POINT

Niddls of nocth chort » 6 <ingl! mnﬂ tn m“m.[i

ib.e.e;-_m_ma}:ac__m.éﬂ‘»r ACtL

J

ANY OTHER CHARACTERISTICS OF NOTE
itk abmie o€ shed cu/l Y /EL’

dia_




SHEET | GF ___

Donohue SURFACE WATER FIELD DATA SITE (DENTIFER NUMBER
e é SEDIMENT CONTAMINATION SURVEY
| SURRACE WTER SE2IhENT
DATE 11,9190 1C/R0 /P
TIME FIO (%72
COLLECTOR ToM PLCHALSKS OH 2B SLs
ERIC SLUSAER £oil = [
WATER OEFTH __ " I~
piH 8 ‘ QCQ i
| TEMPERATURE OF WATER _ HG0. B
cotoRr _ Clerer (e p0,,
ooor __ Neye ‘ _MNone
cuarty _Cloar
coud cad8

Do = F.32
PHYSICAL DESCRIPTION OF SAMPUNG PONT ams b~ shpre of &»gﬂ_%dkn»H\o €L SL%@

fich ooud midonlnt o€ shoce

ANY OTHER CHARACTERISTICS OF NOTE _SJglu/ shoon om watpr = wau s doscend




SHEET OF __

Donohue SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
o  CONTAMINATION SURVEY
wATER SEDINERT

patE  solalen 10 /20/90

TIME 1000 LEZ)

COWLECTOR TNpM DI CHALSK . oM PUCHAL St
ER¢ SLI/SSER ER/C Sl YSSER
DOROTHEA DOWAS

WATER DEFTH 7

oH 3.00

" TEMPERATURE OF WATER  55. G

coor __ Clegr 10 52 Rmuiu

OOOR Nope None

curty __Clone

(oNd  GIF

20 7.
PHYSICAL DESCRIPTION OF SAMPUNG POINT HthmM of vorts shore of aparry Q foet
gf(’sham L !

ANY OTHER CHARACTERISTICS OF NOTE S et /s il <o d / Sh&;,g& a rpee of
Yo slord %vf '




SHEET  _ OF

Donohue " SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
e A g SEDINENT CONTAMINATION SURVEY
WATER SEDIMENT

DATE NICIER e laclap

TIME _103acs ey AM

COLWLECTOR ER.ic SLUSSER TOoM PUC-ALSK]
oM PUCHALSIC! =R S| NISSER

DORCTHEA DOWAS

WATER DEPTH ! I

pH 7, q_q - :

TEMPERATURE OF WATER  £0.()

cowor ___ Clea,r 10 YR 5[/3 Bexr.op

QDOR Alnins Alane

cuarty _ Clear "

COND 654 'M<—'LQW\

PHYSICAL DESCRIPTION'OF SAMPLING ROINT _ﬂh&ma}_a.&nahia&.ai’_%uq__il_cﬁjm
{

ANY OTHER CHARACTERISTICS OF NOTE _Sedliwanl (s <ilh, sand sn) Wil a Hmee nf
T imé ol " i
| )




SHEET  _ OF

e eon——————— oSy P

Donohue SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
N L 3 SEDIMZNT CONTAMINATION SURVEY
. WATER SeDr MELT

DATE 10/.a lan (12 /20 /%)

TIME 1050 2553

COLLECTOR _TDH DUCHALSK! - M PUcHio <Ky
ERC < PE<ER ERIC A s
DCROTHEAR DOWNS .,

WATER DEPTH | = &t - [— ot

pH 800 ' S .

TEMPERATURE OF WATER  [b!. ¥

coor __ Clegr DB 53 Bt _Nﬂ/?(a

O00R {\)"QQ IUOmv
cuary  Cleay '
CoND . 693
No 6. F
PHYSICAL DESCRIPTION OF SAMPLNG PONT 2 Loot oFE <oy <haw o F Quacty neac
E of ' PINY: (o
mv omen CHARACTERISTICS OF NOTE e/ imenf” iz &H) o / d 7%

ﬁé' /] 77 /2 7 LY M N A P/{/CACL4:/7L 7
s ] Wit ezl Sged.




SHEET | OF

Donohue SURFACE WATER FIELD DATA SITE IDENTIFIER NUMBER
N ¢ sz MEAT CONTAMINATION SURVEY
, WATED SED(HELS

OATE _ic]ie/40 10./20 /0

TIME ip 227

COLLECTOR TOM PIICMACSK | TDfr Prc=pises
Ri¢ SLUSSEL LR S sTERT
DOROTHEA POLNS

wATER OEPTH ___ [~ 17

pH Bo0 -

TEMPERATURE OF WATER __ /. 7 "F |

coor _Cleav 10T i/i Boowsa

oooR __ Vo Lhug
CARITY __ (|2

CorD ___é% gé_czm_“_/

PH?SIOCAL oescamou c?s SAMPLING POINT ar £ £ F e P D St
oL E <sloarwe
»
ANY OTHER CHARACTERISTICS OF NOTE " nen // 7Zf7¢ @a Gilodd,
Zﬂ@“ /m: éad 2:20 2&{ ﬂ[// /Q g.é: 2 & ’L /kf'/uﬂ/éf
.Za/__%«fv/'f - ~




TECHNICAL MEMORANDUM NUMBER 10

DATE: January 29, 1991
TO: Vanessa Harris - Site Manager
cc: Marcia Kuehl - RI Lead
Roman Gau - Project Manager -_reg ot 707 ] 3T
Mike Crosser - TSQaM g\:;;’! 1. '-;Jf
;'/1{“1 ; I ‘E‘i n'ﬂ‘:&
FROM: Tom Puchalski dikakeiiidadiand®

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5LA4J
Donohue Project No. 20026.024

Himco Dump

IEST PITS
odu

Twenty test pits were excavated at the Himco Dump Site in Elkhart, Indiana, on
November 28, 29, 30, and December 1 to determine if metal drums are buried at
the site. All excavations were carried out in Level B personal protection.
Excavations were dug by Chris Goodwin and Mike Donohue of John Mathes and
Associates, Inc. Air monitoring of the excavation and logging of the pit were
done by Tom Puchalski of Donohue & Associates, Inc. Perimeter monitoring
downwind of the excavation was done by Anya Kirykowicz of Donohue & Asso-
ciates, Inc. The purpose of this memo is to describe the test pit excavation
methods and results as they relate to the Final Field Sampling Plan.

Mechods

Test pit excavation locations were determined by Rob Stenson and Tom Puchalski
of Donohue & Associates, Inc., from a magnetic anomaly map produced for the
site by STS Consultants. Excavation procedures are described in Section 4.9

of the Final Field Sampling Plan, Himco Dump Remedial Investigation/Feasi-
bilicy Scudy, Elkhart, Indiana.

A separate memorandum provided by STS Consultants describes the field and data
evaluation methods they used to perform the EM, Magnetic survey, and produce
anomaly maps (Appendix A).

Once the locations of the test pits were determined and marked on the magnetic
anomaly map, their locations were staked in the field by reference to the site
survey grid stakes. After defining the work zone with caution tape and
setting up the Level B equipment, the excavation was ready to begin. As the
excavation proceeded, the Donchue geologist described the types of waste and
soil being excavated by completing a trench log. Readings on air monitoring
equipment were periodically recorded on an atmospheric monitoring log. Air



monitoring was also performed continuously by a second person at the downwind
side of the excavation outside of the work zone. Readings on a PID and 0VA,
H2S, %03, LEL, and CO were all monitored. Photographs were taken of large
metal objects or other objects of significance. The bottom of the pit was
defined by reaching the water table or approximately 15 feet, whichever was
shallower. Upon completion of the pit, a measuring tape was used to define
the depth of the excavation and the depths to any significant waste or soil
horizons. Following the completion of trench logs, the excavation was imme-
diately backfilled. Prior to surveying in the trench locations, all were
staked with wooden lath and survey tape.

Upon demobilization from the site, the backhoe was decontaminated by steam
cleaning at the decontamination pad. Wastewater generated from steam cleaning
activities was collected by the decontamination pad and pumped by sump pump
from the collection pit to the on-site frac tank.

eviation

The backhoe was decontaminated once before demobilization from the site.
Decontamination was not required upon mobilization or in between test pit
locations as described in the Final Field Sampling Plan because no sampling
for chemical analysis was performed, and all test pit locations were on-site
in areas of former waste disposal.

a (o) esult

Twenty test pit locations were excavated. Each test pit was twenty-five feet
long. Some test pit locations were along the same direction and a direct
extension of "adjoining test pits, in some cases, producing up to a 100-foot
long continuous trench. Test pit locations are provided in Figure 1. Com-
pleted trench log forms are included in Appendié

Other than a few scarce 55-gallon drum lids, one rusted and crushed 55-gallon
drum which may have been a burn barrel for garbage, and a few 25-gallon
crushed drums, no significant buried drums were discovered. Other metallic
objects were discovered which can account for the observed magnetic anomalies.
Excavated metallic objects consist of scrap metal strips and angle iron,
pipes, sheet metal, refrigerator condensers, wire, lawn mower parts, car
bumpers metal boxes, car mufflers, and pails.

A summary of the information contained in the trench logs and atmospheric
monitoring logs follows.

Irxench 1-4

Trenches 1-4 were excavated from northeast to southwest adjacent to each other
to form one long 100-foot trench along hummocky terrain. Two iron beams,
concrete, and metal pipe was protruding from the ground surface in several
places. Grass covered hummocks were approximately six feet higher than the
surrounding terrain. The spoils were piled on the down-wind east side of the



trench. The trench was originally approximately 5 feet wide but this dimen-
sion widened to 10 feet at the north and south 25 feet due to cave-in. The
trench depth varied from 6 feet on the northeast end to 12 feet on the south-
west.

The stratigraphy of TP-1 through TP-4 mf.@g can be summarized

as follows. A thin 0.5 to 2.0-foot layer of silty sand topsoil fill overlies
a white calcium sulfate layer which grades to black at its base. The calcium
sulfate layer pinches out in TP-2 but is present as a brown and white silt
layer in TP-3. It was not present in TP-4, but is correlative with black and
white stringers 2 to 0.5 feet thick. .

Municipal waste, from 2 te 5 feet.thick, described in detail in the trench
log, is present below the calcium sulfate. Water began flowing into the
trench at 7 feet so the trench was not excavated deeper on this end. As the
trench excavation proceeded south, no new water sources began flowing. TP-2,
th:zrefore, was excavated deeper to 1l feet. The waste layer pinched to about
one foot thick in TP-2.

Metal objects were found which can explain the anomaly mapped for this area.
Scrap metal strips, steel I-beams, metal pipe, sheet metal, and two drum lids
were found within the waste layer in TP-1, 2, 3, and 4.

Aix Monitoring

Alr monitoring of TP-1 through TP-4 produced a high reading of 30 to 40 ppm
and a low of 2 ppm on an OVA. No positive readings were produced on the PID,
radiation detector, or lumidor. OVA readings down-wind of the trench at the
work zone boundary were sporadic. Reading between 10 and 60 ppm lasted about
5 seconds spaced 1 to 2 minutes apart. Readings were not detected 250 feet
down wind of the trench.

Trench 5-6

Trenches 5 and 6 were excavated adjoining one another to form one 50-foot
trench oriented north-south. This trench was located in hummocky grass
covered terrain similar to the location of TP1-TP4. Excavation spoils were
piled on the eastern (down wind) side of the trench. The trench width was
5 feet. The depth extended to 14 feet.

The first foot of the profile of these two trenches consist of brown silty
sand topsoil £fill. Below the topsoil is calcium sulfate which varied in
thickness from one to 9 feet. Below the calcium sulfate lenses is black silty
sand with wood, plastic wrap, and sheet metal distributed throughout.

The water table was not reached in this excavation. The water source at the
north end of TP-5 was perched water contained within the void space of the
waste layer from 2-6 feet.

The majority of the metal objects were found at 8 feet in TP-5 and 6. The
objects consist primarily of sheet metal. A small metal oven or refrigerator
was excavated from TP-6 near the north end at approximately 8 feet.



Atmospheric Monitoring

Thé OVA was the only air monitoring instrument which had readings above back-
ground. Readings from 30 to 100 ppm were registered at the excavation. Down-
wind perimeter monitoring registered 20-30 ppm, 50 feet from the trench
(east), 2 to 3 ppm, 150 feet east, and 0 at 250 feet. Higher readings
averaging 30 to 40 ppm and instantaneous sporadic readings greater than

100 ppm were observed at the 6-foot depth in TP-5.

TIrench 7-8

Trenches 7-8 were excavated adjoining one another to form one north-south
trench extending 50 feet.  These two trenches were excavated approximately

5 to 7 feet wide and stopped at 12 feet where the water table was encountered.
The water table was reached before the bottom of the waste; groundwater is
flowing through the waste at this location.

The silty sand topsoil is only a few inches thick at this location. Below the
topsoil is about 1 feet of calcium sulfate. From 1 feet to the bottom of the
pit at 12 feet is mixed waste comnsisting of paper, wood, fiber templates,
plastic bags, black sand, Alka-Seltzer wrappers, bottles and caps, toothpaste
samples, and glass bottles.

Metal objects. include one unmarked 55-gallon and one unmarked 25-gdllon drums.
More significant metal objects include metal pipe found at 2 feet in TP-8, car
bumpers, refrigerator compressors, sheet metal,and aerosol cans. Markings on
aerosol cans suggests one source as Sudden Beguty hair spray and Dristan Hay
Fever Spray were most common. Three 55-gallon drum lids were also found.

Only one had-.legible markings marked "Aliphatic Resin.”

Native yellow brown sand was encountered near the south end of TP-8 from the
surface to the base of the excavation at 12 feet. '

o e o to

Sporadic readings of up to 700 ppm were observed on the OVA. Thirty-two ppm
H7S were observed on the lumidor which periodically set off the instrument
alarm. H2S readings were also sporadic; readings were highest during excava-
tion of calcium sulfate. Perimeter monitoring of the downwind side of the

- trench exhibited readings of 30 to 50 ppm on the OVA at the work zone tape,
and 3 to 6 ppm at 75 feet downwind of the work zone tape.

Izench 9 .

Trench 9 was excavated from northeast to southwest extending 25 feet. The
ground surface at this area is flat and sparsely grass covered. Calcium sul-
fate is present at the ground surface. The silty sand topsoil is approxi-
mately 6 inches thick. Below this thin layer of topsoil is 2.5 feet of
calcium sulfate. From 3 to 5 feet, waste was excavated consisting of tires,
wood, paper, black sand, Alka-Seltzer wrappers, rubber 1/8-inch bands, and
plastic bags.



Few metal objects were excavated from this pit. Three unmarked 55-gallon
drums lids and bundles of wire were excavated at about &4 feet.

A lower calcium sulfate layer extends half way across the trench from the
northeast end from 5 to 8 feet in depth. Mixed paper and plastic waste make
up the majority of the waste from 8 to 12 feet. The water table was encoun-
tered at 12 feet where the excavation stopped.

The lower limit of the waste was not reached before the water table was
encountered. Groundwater is flowing through waste at this location. As the
bottom of the trench filled with groundwater, gas was bubbling up through the
water originating from the waste at the base of the trench.

Atm he Monito

Readings of up to 500 ppm were observed on the OVA during the excavation of
TP-9. Most of the OVA readings were from 20 to 100 ppm at the trench.
Readings of H2S up to 38 ppm were observed during excavation and piling of
calcium sulfate at the surface. Perimeter monitoring at the downwind border
of the work zone exhibited OVA readings ranging from 2 to 90 ppm. Readings
100 feet further downwind were 2 to 7 ppm, and readings 200 feet downwind were
0.8 to 3 ppm. - No perimeter readings above background were detected for HsS or
any other monitored parameters.

~

Irench 10-11

Trenches 10-11 were excavated oriented north-south with TP-10 on the north
adjoining TP-1ll on the south to form one 50-foot long trench. Spoils were
Piled on the east side of the trench.

Nl ¥

TP 10-11 is located in a partially grass-covered area. The topsoil is about

1 foot thick consisting of yellow brown silty sand. A lens of waste extends

about 12 feet south of the north boundary of TP-10. The lens is approximately

2 feet thick and consists of plastic bags, glass and plastic bottles, wood, A
and paper. The rest of the trench consists of white, black, and gray layers

of calcium sulfate. A few scarce 1"x5" boards were found scattered throughout

. the calcium sulfate. Groundwater was encountered at 8 feet before the base of

the calcium sulfate was reached, Very little metal was discovered in this

trench. One piece of sheet metal was located 10 feet south of the north edge

of TP-10 at 3 feet.

osphe nitorin

Positive readings of H3S and OVA were observed during excavating of TP 10-11.
No other instruments had readings above background. OVA readings ranged from
10 to 200 ppm at the trench and 0 to 90 ppm downwind of the trench at the work
zone tape. H7S readings ranged from 2 to 14 ppm at the trench with no H3S
detected downwind of the trench outside of the work zone.



Irench 12-13

TP '12-13 were excavated at the south end of the landfill cap at a relatively
flat grass-covered area. Two 25-foot long, 5-foot wide trenches were oriented
along a northeast trend and adjoined to create one 50-foot long trench. Exca-
vation stopped at 10 feet when the water table was encountered.

Approximately 6 inches of yellow brown silty sand topsoil fill was found
covering about 7.5 feet of white calcium sulfate. Some of the fracture faces
of the calcium sulfate were yellow. This may relate to the H3S atmospheric
readings obtained during excavation of this material. This layer is rela-
tively thick in this trench when compared to other trenches excavated on-site.
At 8 feet, a l-foot thick layer of waste was encountered within the calcium
sulfate. The waste consists of wood and paper with lesser amounts of sheet
metal, rubber sheets, and Alka-Seltzer wrappers. Groundwater was observed to
be pouring out of void spaces associated with the waste layer. This black
groundwater poured into the bottom of the trench as the excavation proceeded.
Gases were observed bubbling up through the groundwater from the calcium sul-
fate at the base of the trench.

ospheric Monitorin

Positive readings of H3S and readings on the OVA were observed during
trenching of TP 12-13. H2S readings range from 1 to 46, averaging about 7 at
the trench. No downwind H2S was detected during perimeter monitoring outside
the work zone. OVA readings range from 20- greater than 1,000 ppm, averaging
about 200 ppm at the trench. Perimeter OVA ranged from 10 to 50 ppm, with-
average readings about 10 ppm. Readings of 1.5 to background were observed
100 feet downwind of the trench.

Trench 14-195

TP 14-15 were excavated at the southwest edge of the landfill cap at a grass-
covered flat area immediately west of the slope east up to the top of the
landfill cap. The western boundary of fill was excavated at TP 14-15. Two
25-foot long trenches were oriented east-west and adjoined to make one 50-foot
long excavation. Spoils were piled on the north side of the trench. The
trench was excavated to 5 feet wide, but sloughing of the sidewalls during
excavation widened the trench to up to 15 feet in places.

The stratigraphic profile begins with approximately l-foot of brown to yellow
brown silty sand topsoil. Below this layer is a 1 foot thick layer of white
to gray hardened calcium sulfate. Native sand was encountered from 2 to

9 feet. Several zones of black sand approximately 6 inches thick and 6 feet
long were found throughout the buff to brown native sand. No water was
encountered in TP-1l4. As the excavation proceeded east, the depth was
decreased to 6 feet since no fill material was present below the calcium sul-
fate at one to two feet. At the eastern-most edge of TP-15, wood debris, a
refrigerator compressor, metal pipe, and sheet metal debris were discovered at
about 4 feet in depth. Groundwater began pouring out of this area of debris
and proceeded to fill the trench with water. Backfilling of the trench began



as soon as the water began pouring out. By the time the backfilling was com-
plete, there was excess volume of groundwater which was displaced by backfill
material so that a several inch deep by 30-foot wide puddle was left at the
west end of TP-14 on the ground surface.

Atmospheric Monjitoring

No abnormal readings were observed other than OVA detections. The OVA read-
ings ranged from 1 to 400, averaging less than 20 ppm. Downwind perimeter OVA
readings ranged from 0 to 90 ppm, averaging sporadic readings of 20 ppm. OVA
readings were sporadic from 1 to 5 ppm 100 feet downwind. The absence of H3S
readings during the excavation of this trench may be related to the relatively
little amount of calcium sulfate encountered.

Trench 16

One 25-foor long trench was oriented on a northwes: trend at this location.
Approximately one-half foot of brownish yellow fine-grained silty sand topsoil
was found overlying a one-foot thick layer of calcium sulfate. Waste was
excavated below the calcium sulfate. The waste consists of black wood, paper,
plastic and glass bottles, rubber, plastic bags, and smaller amounts of sheet
metal, metal pipe, and an empty gas container from a small engine. Black
groundwater was reached at 4 feet so the excavation stopped at this depth. A
few extra scoops were excavated to 6 feet at the southeast end of the trench.
These saturated spoils were not removed, but piled in the northwestern end of
the trench. This extra excavation was done to attempt to define the lower
limit of the waste. Waste continued beyond 6 feet deep.

Atmospheric Monitoring

Reading of H2S and positive readings on the OVA were observed during excava-
tion of TP-16. H2S readings range from 2 to 27 ppm at the trench, but were
not detected downwind outside of the work zone. OVA readings ranged from 10
to 500 ppm. Perimeter OVA readings ranged from background to 12 ppm. No OVA
readings were observed 50 feet downwind of the trench.

Irench 17

Trench TP-17 i3 oriented on an east-west trend extending 25 feet. The trench
was approximately 5 feet wide. A thin (several inch) layer of yellow brown
silty sand topsoil fill covers an 8-inch thick layer of calcium sulfate.

Below the calcium sulfate, waste was encountered. Approximately 80 percent of
the waste is rubber sheets and bands with minor paper, wood, glass bottles,
and minor corroded sheet metal and aluminum bars at less than 2.5 feet.
Groundwater was encountered at 2 feet in TP-17, so the excavation was stopped
at this depth.

Atmospheric Monitoring

OVA readings up to 2 ppm were observed during trenching of TP-17. No other
readings were observed above background on any air monitoring instruments
either at the trench or downwind of the trench at the work zone perimeter.



Irench 18

TP-18 is oriented along an east-west trend. The excavation was approximately
S feet wide and 25 feet long. A thin veneer of sandy topsoil covers about an
8-inch thick layer of calcium sulfate. Waste was excavated below the calcium
sulfate layer. The waste consists of paper, plastic, rubber, glass, card-
board, one plastic unmarked, empty 55-gallon drum, and metal objects such as a
car bumper, and 3x3x5-foot sheet metal box. Groundwater was encountered
before the base of the waste at 7 feet.

sphe onito

The OVA was the only air monitoring device which detected air contaminants
above background. OVA readings ranged from 2 to 100 ppm at the trench. OVA
readings at the work zone boundary downwind of the trench were sporadic
ranging from 1 to 80 ppm . One hundred feet downwind, the OVA readings were
down to background.

Ixench 19

TP-19 is oriented slightly northeast trending. It is 25 feet long and approx-
imately 5 feet wide. It is located at the northwest corner of the landfill
cap.

The stratigraphic column begins with 1 foot of black, organic rich topsoil.
From 1 foot to 2 feet, a layer of calcium sulfate was discovered. Below the
calcium sulfate layer, waste was excavated. The waste consists primarily of
wood, cardboard, glass bottles, beverage cans, and plastic. Small amounts of
metal were excavated at the 3-foot depth consisting of a car muffler; two
S5-gallon drums lids, unmarked and corroded; and a metal pail. The water
table was encountered at 9 feet before the base of the waste was reached.
Waste 1Is, therefore, within the zone of saturation at this location.

Atmospheric Monitoring

The OVA was the only air monitoring instrument which had readings above back-
ground during the excavation of TP-19. Readings at the trench ranged from
background to 2 ppm. Perimeter monitoring at the downwind direction revealed
sporadic readings on the OVA which ranged from 0 to 120 ppm. Readings
averaged about 50 ppm. Approximately 60 feet downwind from the trench, OVA
readings were down to background with sporadic pulses to 5 ppm '

Irench 20

TP-20 was excavated at the northeast corner of the site south of the quarry
pond. This trench was oriented along a north-south trend extending 25 feect.
The trench width varied from 5 to 8 feet.



The stratigraphic profile of this trench begins with a l-foot thick layer of
brown silty sand topsoil. Below the topsoil is a l-foot thick layer of cal-
cium sulfate. From 2 to 1l feet, waste is present. The waste consists of
paper, cardboard, plastic bags, wood, black sand, and minor glass bottles. At
the base of the waste, a second calcium sulfate layer was discovered. Ground-
water was flowing from the interface of the waste and underlying white to gray
calcium sulfate. A crumpled piece of sheet metal, roughly 3x3-foot, was exca-
vated from the calcium sulfate at about the 12-foot depth. The excavation was
completed at 13 feet where the water table was encountered.

Monitorin

Readings of H2S and detections using the OVA were the only above background
values observed during the excavation of TP-20. OVA readings at the trench
ranged from background to greater than 1,000 ppm. Perimeter monitoring at the
outside edge of the downwind side of the trench revealed OVA readings of 20 to
80 ppm with an average of 20 ppm. One hundred feet further downwind, the OVA
readings averaged 10 ppm and were down to background 150 feet downwind from
the trench.

TP/ke
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APPENDIX A
FIELD PROCEDURES AND DATA EVALUATION METHODS
FOR GEOPHYSICAL SURVEY



TECHNICAL MEMORANDUM

DATE : April 30, 1991
TO: Vanessa Harris, Site Manager
. e R S T
cc: Rcman Gau, Project Manager AT T R
Mike Crosser, TSQAM .,.,3.4‘,;;%-%,; R
L Ldiisdav il
FROM: David L. Grumman, Project Geophysicist

STS Consultants, Ltd.

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donchue Project No. 20026
STS Project No. 026.023
Himco Dump Site
Elkhart, Indiana

EQPHYSICAL EXPLORATION PR
Introduction

STS Consultants, Ltd. (STS) was requested by Donohue to conduct combined elec-
tromagnetic and magnetic gecphysical surveys at the above-referenced site.

The objectives of the surveys were to identify and map anomalous zones to help
target subsequent site explorations by Donochue. The survey encompassed
approximately 60 acres at the Himco Dump Site. The specific geophysical
survey areas include the f£ill areas, the unfilled margins of the dump, and a
wetland remnant along the scuth central boundary of the landfill.

Survey Methods

The geophysical explorations consisted of combined electromagnetic terrain
conductivity and magnetometer surveys.

Inscrumentation

The electromagnetic (EM) survey was performed using a Geonics EM-31-DL terrain
conductivity meter (EM-31) with a DL-55 data logger. The magnetometer (Mag)
survey was performed using an EG&G G-856 proton procession magnetcmeter with
two (top and bottom) sensors. The use of two sensors allows the measurement
of the magnetic gradient at each survey position. A laptop field computer was
used to download and process the field data during the survey. All geophysi-
cal survey instrumentation, with the exception of the field computer, were
provided to STS by Donochue.



Mobilization and Field Perscnnel

1]
Equipment cperation was checked at STS's Northbrook, Illinois, office prior to

mobilizing to the site. The geophysical survey equipment appeared to be in
good working order. The STS field survey crew, Mark Stroebel, Michael
Meonteith, and David Grumman, arrived on-site Monday, October 22, 1990, and met
with Ms. Marsha Kuehl and Mr. Tom Puchalski of Donchue to review the geophysi-
cal survey objectives and site safety procedures. At that time, a 100-foot by
100-foot staked grid was still being established on-site by a subcontract land
surveyor. ‘

urvey Pro ures

EM and Mag readings were taken at 25-foot intervals along survey lines spaced
every 25 feet. Distances were paced-off between each staked survey grid
point. Survey line nomenclature is described further in the addendum to this
memo. Consistent instrument orientations were used across the survey area.
Only vertical dipole EM readings were taken, and perpendicular EM readings
were not taken. Each STS instrument operator maintained a field notebook
during ‘the survey and noted conditions including surface obstructions, nearby
metallic objects or structures, possible sources of electrical interference,
reference points along selected survey lines (for data validation), and
skipped readings.

Several base stations were established along the landfill’s periphery to moni-
tor magnetometer drift. The results of the base station readings generally
showed low level drift in the magnetometer data during the field survey (+/-
75 gammas, approximate). The Mag field data were not adjusted to compensate
for these low level variations during the data reduction. Selected survey
points were also used to monitor drift in the EM readings; however, only neg-
ligible variations in the EM base station data were cbserved and drift correc-
tions were not made.

Da R i

The field data were returned to sTS’'s Northbrook, Illinois, office for data
reduction and contouring. The data reduction steps for the magnetometer data
consisted of: converting field data files to binary format, merging data
files, gradient processing, grid position assignments, adjustments for erron-
ecus and/or missing data, conversion of files to contourable ASCII (x-y-Zz)
format for contouring, and computerized data contouring. A similar procedure
was used tc isolate the top and bottom Mag sensor readings. The EG&G program
MAGPAC wag used to reduce the Mag data.

A similar data reduction sequence was used for the EM data and consisted of:
grid position assignments, adjustments for errcmeous or missing data, separ-
ating quadrature and in-phase readings, conversion of data files to contour-
able ASCII (x-y-z) format, merging data files, and data contouring. The
Gecnics Ltd. program DAT31Q was used for the EM data reduction.



Deviations

Twé field mobilizations were required to complete the survey since the survey
grid had not been completed during the first mobilization. Field data from
overlapping survey lines from both field efforts were evaluated and found to
be cons: :tent and generally reproducible between mobilizations.

An analysis of the Mag gradient data showed that the top sensor malfunctioned
erratically during the survey, and thereby rendered the top sensor data unus-
able. The erratic data occurred at unpredictable intervals and appeared
related to a sensor or instrument error. The anomalous top sensor readings
did not match data trends.in the more stable bottom sensor data. Consequently
during data reduction, the bottom sensor total field data was isolated,
reduced, and ccntoured. '

The wetlard remnant area was surveyed using an approximate grid system set-up
by STS since no grid had been established by the land surveyors in this area.

Summary of Results

Over 3,000 site grid points were surveyed using the magnetometer and EM tech-
niques.

Magnetometry Results

The contoured results of the magnetic data show several magnetic ancmalies on-
site. Figure 1 illustrates the contoured total field data (bottom sensor) and
identifies the ancmalies considered significant and not related to cultural
interferences. These ancmalies ranged between plus or minus 1000 o 4000
gammas in magnitude. Background magnetism appeared to be approximately 56750
gammas. A partial listing of scme of =ie larger anomalies is as follows:

- Southeast-central region, directly north of site entrance.
- South central area, approximately 300 feet north of the remnant wetland.

- West central area (10, M).

EM _Regults

The contoured quadrature and in-phase EM data show several very large anom-
alous regions on-gite (SO0 to 500 mmhos/m). More discreet anomalies are not
eagsily resolved from the extensive quadrature anomalies, although several more
localized in-phase anomalies (10 to 40 ppt) are apparent. Background levels
were considered to be in the range of 10 tc 40 mmhos/m for the quadrature
phase and 0 to -2 ppt for the in-phase readings. Figures 2 and 3 illustrate
the contoured quadrature and in-phase EM data, respectively. The extent of
the large quadrature phase anomalies appears to highlight the approximate
limits of f£illing, and shows that the surveys did provide minimal coverage
beyond the fill boundaries. The in-phase data is considered more useful in



the identification and mapping of conductive waste burial areas, i.e., areas
which could contain concentrations of barrels, metal scrap, or highly conduc-
tive buried wastes. A partial list of the most significant in-phase anocmalies

includes:

- Southeast central area, north of site entrance.

- Southeast central, northwest of site entrance.

- Northeast central, south of formexr grave pit.

-  Entire central regiocn of landfill.

Data from the wetland remnant do not appear to show significant ancmalous Mag
or EM levels, as no readings appeared to be elevated above what would be con-
sidered background levels for sand soils. The quadrature data ranged between

2 and 20 mmhos/m. The wetland data was not included in the contoured data
since the wetland survey grid could not be reliably tied into the site survey

grid.
RS/ke
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ADDENDOM TO TECHENICAL MEMORANDUM

’

Grid Positicon Nomenclature

Several survey positioning schemes were used during the survey. The land
surveyors established a 100-foot by 100-foot staked grid using numbers (1-25)
along the east-west axis (increasing eastward), and letters (A-U) along the
north-south axis (increasing northward). Station A-25 was very close .to the
southeast corner of the survey area. STS adopted a gecphysical survey
line/station reference scheme by designating land survey line No. 25 as geo-
physical survey line 100, with the line numbers decreasing by 1 for each
survey line moving west. - Geophysical station numbers were simply the linear
distance along each survey line north of the A line, where the A line equals 0
north. Finally, during data reduction, line numbers were reassigned to
reflect Easting/Northing distances, in feet, by designating station A-25 equal
to station 10,000 East, 0 North. The following table schematically presents
the line numbering:

Survey Line Reference Nomenclature

Land Surveyors Geophysical Geophysical
Basting Easting Easting
25 100 : 10,000

99 9,978

98 9,950

. 97 9,928

24 96 9,900
9s 9,875

2 1 7.550
1 0 7,525
ns 201 7,478
ns 202 7,450

ns: Not Staked

The northing grid spacing was 25 feet, however, the EM meter automatically
incremented/decremented this interval. The northing interval is irrelevant to
the Magnetocmeter until data reduction. The range of northing coordinates for
the survey area is 0 feet (southeast corner of site) to 2,050 feet (northwest
corner of site).



Computer Data Files

The enclosed diskettes contain the following data:

Digk Files Comment

3 1/2" Diskette HHimcol.new, ..., Reduced EM
HHimcol9 .new Data files for
DHimcol.new, ..., using DAT31Q '
Himcol.dat, ..., : Raw Mag Data files
‘Himcol6.dat (unreduced)

5 1/4" Diskette HimcolVQ.xyz x-y-z data file

for EM quadrature data

HimcolVI.xyz x-y-z data file for
EM in-phase data

HimcoMG.dat x-y-z data file for
magnetometer Gradiometer
data (erroneocus)

Himcobot .dat x-y-z data file for

bottam sensor
magnetometer data

A/o/M/CQ8
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TECHNICAL MEMORANDUM NUMBER 11

DATE: February 13, 1991
TO: Vanessa Harris
CC: Marcia Kuehl - RI Lead

Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski
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SUBJECT: EPA ARCS Region V Centract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donchue Project No. 20026.024

Himco Dump
G _TESTING ROCE ALYS
Incroduction

Following well development, groundwater monitoring wells listed in Table 1,
were slug-tested at the Himco Dump. Wells E3, F1, F2, M1, and M2 were
installed in 1977 and 1979 by the U.5.G.S. The remainder of the wells were
installed by Donohue for this investigation. The wells were slug-tested to
determine hydraulic conductivity of the outwash deposits at several points
across the site at the depths listed in Table 1. These hydraulic conductivity
values will be used to evaluate the integrity of the wells and to calculate
groundwater flow rates. Slug testing was done on December 1, 2, 14, and
January 4, 1991, by Cathy Fruehe, Tracy Koach, Anya Kirykowicz, and Tom
Puchalski of Donohue & Associates, Inc.

Field Methods

An ORS Environmental Equipment Model EL-200 data logger and pressure trans-
ducer were used to collect all of the slug test data. The battery-operated
unit translates water pressure into electrical signals within the transducer.
The electrical signals are relayed by a cable to the data logger where they
are converted and displayed as water level data. The time and water level
data are recorded during the test and stored in the data logger memory until
the data is sent to a disk or printer for later analysis.

Slug tests were performed as described in Section 4.2.3.3 of the Final Field

a o media ve tion t tud khart
Indiana. The setup for the slug test began by unlocking the protective casing
and using a decontaminated popper tape to measure the static water level and
the depth to the well bottom. This data was recorded on'the slug test field
data form. A 15 or 5 psi transducer was decontaminated with soap and tap
water, and a tap water rinse before lowering into the well. The mode which
allows the water level to be read on the data logger display was activated so
that the depth of water above the transducer could be read while the trans-
ducer was lowered into the water. The transducer cable was duct taped to the
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TABLE 1

HYDRAULIC BOTTOM DEPTH
WELL NUMBER CONDUCTIVITY (cm/s) OF SCREEN SCREENED IN
M1-RISE 3.17x10-3 103.24 SP, GP
M1-FALL 1.43x10°3 103.24 SP, GP
F1-RISE 1.21x10-1 31.28 *
F1-FALL 4.51x10-2 31.28 *
F2-FALL 1.27x10-3 147.83 *
F2-RISE 7.37x10-4 147.83 *
M2-RISE ©3.69%10-2 - 24.76 *
E3-RISE 7.95x10-4 175.65 SP, GP
E3-FALL 4.61%10-4 . 175.65 SP, GP
P101B-FALL 3.99x10-3 100.47 SM
P101C-FALL 1.11x10-3 166.53 SP
P102B-RISE 3.50x10-2 67.25 SP
P102B-FALL *3.91x10-2 67.25 SP
P102C-RISE 3.59x10-3 159.96 SP
WT101A-RISE 2.69x10-2 18.70 SP
WI101A-FALL 9.45x10-3 18.70 SP
WT102A-RISE 4.14x10-3 18.18 SP-SM,SP-GP,SM
WT102A-FALL 6.80x10"3 18.18 SP-SM,SP-GP, SM
WT103A-RISE 4.10x10-2 18.47 SW-CW
WT103A-FALL 1.86x10-2 18.47 SW-GW
WT104A-RISE 3.89x10-2 18.69 SP,SW-GW
WT104A-FALL 5.07x10-3 18.69 SP,SW-GW
WT105A-RISE . 1.93x10-2 18.56 SP
WT105A-FALL 1.01x10-2 18.56 SP
WT106A-RISE 4.71x10-2 18.50 SP-GP
WT106A-FALL 8.40x10-2 18.50 SP-GP

4« Data not available.

A/R/HIMCO/AB6
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APPENDIX B

SLUG TEST FIELD FORMS
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cecarreces SLUG TEST
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PROUECT NO..__ 200CRL. O wew numser____PID2B
STE: HiMCO DuUMP LOGGER IO NUMBER: ___ DY}
CuenT: U SELR TOTAL DEPTH OF WELL: R
weLL cRiLED 8Y: John MaHAeS ¢ R<Sor DEPTHOFWATERINWELL 5% L.
DATE TEST PERFORMED: __\in Y, 1491 INITAL TRANSDUCER WATER LEVEL: _{, 7(r
TIME TEST PERFORMED: | 300 STATIC TRANSOUCER WATER LEVEL:
TOPOFPIPEELEVATION: DIAMETER OF 8CREHOLE:_R '/
OBSERVATION WELL/SIEZOMETER Yyircie): _ DAMETERCF PIPE: ___ 2/’
FALLRISEYEST (circte) ___ SO H SCREEN LENGTH: 5 Foe t

FORMATION WELL SCREENED IN: QUTLIASH

EFFECTIVE SCREEN LENGTH==x __q Fe o s

will equal distance betwesn water table and
© |bottom of sand pack.

STATIC WATER LEVEL (T.C.P.): gL 8 ?
oata 7-8ar SILOG It LOGGING SEQUENCE
“ogger ";'.’5’-; . cc‘f"!! SEGMENT |NUMBEROF | INTERVAL | SEGMENT | ELAPSED
= duag NUMBER READINGS (SEC.) (SEC.) (SEC.)
1
f i 2
1 | 3
! | 4
_.L-—'J’/ s
7
Frts:ur; ; Watkr Leve! :
Transducer \T . Steinless Steel Slug 10
11
12
13 1
14
18
. 18
=L’ length is less than the sand pack length if PRESSURE TRANSDUCER PSL
the water table intersects sand pack, where s STAINLESS STEEL SLUG LENGTH:

NCOTES:

TEST PERFORMED BY: _Ton PUCHPLSKS

DATE: _Jn, Y Y !

LOGGER OOWNLOADED BY: | ¥ = = -

DATE: \/ \\. "\‘ /'C!/

CALCULATIONS BY: _ -

DATE:

Voo

COMPUTER FILE NAME: o=

<~
5
Ry




PN

-

=’ length is less than the sand pack length if
the water tabie intersects sand pack, witers *\°
will equal distance between watsr table and
bottom of sand pack.

Janat INFIELD HYDRAULIC CONDUCTIVITY  SHesT_[_CF_|
caesrecrs SLUG TEST
PROVECTNO: 20024 . C23 WELL NUMBER: Plo !
STE: HiHCD DUMP LCGGER ID NUMBER: 3
CLENT: (USEPA _ TOTALDEPTHCFWELL _ 'CC . 5
weLorsn ey: _ John Hnthes g &ﬂ Jne oePTHOFWATERINWELL __ 9| OC
DATE TEST PERFORMED: | /L[4 INITIAL TRANSOUCERWATER Lever: | G -5
TIME TEST PERFORMED: | | ’-)O STATIC TRANSOUCER WATER LEVEL:
TOP OF PIPE ELEVATICN: ‘ DIAMETER OF BOREHOLE: = 7/
OBSERVATION wa.u@@p DAMETER OF PIPE: ___ >
@fé?ﬁsr (circle) SCREEN LENGTH: __ <’
FORMATICN WELL SCREENED IN: = EFFECTIVE SCREEN LENGTH* 1~ S
STATICWATERLEVELT.CP): Q.65
oat 7"&; . SILOG Il LOGGING SEQUENCE
e niecfin Cesitg | sement |NUMBEROF| INTERvaL | SEGMENT | ELAPSED
: . : DURATION TIME
= 2" AYC Cavng NUMBER | READINGS (SEC.) (SEC) SEC)
] ag | 1= [ 5 5
| ' 2 22 / C_;_ 5 O
) | 3 10 =2 20| ;DO
_U gEn= 4 30 5 /30 | 200
- s
7
Fressure ‘-! Weter Leve! : :
TFansdacer ~ L, Stsinless Steel Slug 10
h 11
? Beatsnh Seal 12
; g B> S /ca Sand 13
L 5 14
Weil Screen 15
4 e

PRESSURE TRANSOUCER PSSt &
STANLESS STEEL swa LenaT: 4 Lwoe b

NOTES:

TEST PERFORMED BY: _TI\1 PUCHALSK | DATE: 1T~4/4:
LOGGER DOWNLOADED BY: _©__ - ' m< DATE: v A o
CALCULATIONS BY: L= DATE:

~ X .

-~

COMPUTER FILE NAME:

Y
\-

\=




=

the watsr tabie intersects sand pack, where "°
will equal distance between water table and
bottom of sand pack.

boncie TN INFIELD HYDRAULIC CONDUCTIVITY  smesT_CF___
AQCNITICYS SLUG TEST
pocecT No__ (0 003 wernumser__ 2101 C
SITE: HidCo DUH? woceeronumeer (O
CUENT: _ USEPR TOTAL DEPTH CF WELL: [, c‘.ﬁ:
WELL ORILLED BY: M £ « Trc. ceptHorwatERINwELL 337 ¢ S5F°
OATE TEST PERFORMED: 4/ Q] INITIAL TRANSOUCERWATER LEvEL: 9. 55
TIME TEST PERFORMED: i02"8) STATIC TRANSOUGER WATER LEVEL:
TOP CF PIPE ELEVATION: - . DIAMETER OF BOREHOLE: _ = ‘aches
OBSERVATION WELLEETEZOMETER prcle: OAMETER OF PPE: _ D "{ycne<
FALUJRISE TEST (circie) SCREENLENGTH: _ &y feet
|FORMATION WELL SCREENED IN: Mtacsh o EFFECTIVE SCREEN LENGTH* L~ S feat
STATIC WATEF. LEVEL (T.C.P):
ata 7-8ar SILOG | LOGGING SEQUENCE
Loqer Prtefive Cosi NTERV SEGMENT | ELAPSED
' ~ 2" AYe Cang Noueen | ReaonGs | (SEC.)AL OURATION | TIME
= (SEC.) (SEC.)
1 Vs
' X 2 \ p
1 | 3 :
( | [ 4 4
J—“’J [ L 2 g
/"—r 8 . ' r
7 T 7
Pressure Y ke Lowt 2 9
Transdiucer ~~ . less St 3 -
2 St+sinless Steel Slug 10 — )
I n 35 S E s
2 @l Setfam Seal 12 5 ] 25 2D
? ” B> S,/rca Sand 13 Al ) 20 koY)
14 30 Y [Ye) >CO
Weil Sereen 18
18
=’ length is less than the sand pack length if PRESSURE TRANSDUCER PSI: 3'

STAINLESS STEEL SLUG LENGTH: __ 4§

NOTES O JecF o DY Sibies 0 dmnglUfe STl 9,95
1,43 -Sb by ; L fest - Dooc o=t

TEST PERFOAMED BY: TDMH P A SK OATE:__|JH (9}

LOGGER DOWNLOADED 8Y: _{_ T 2< DATE: \/ 210\

CALCULATIONS BY: N DATE:

COMPUTER FILENAME: __ = ' T

Q *
=




Nonat INFIELD HYDRAULIC CONDUCTIVITY  SmesT_cF___
U SLUG TEST
]
pROJECTNO: 2L 26 . £2 A WELLNUMBER: £~ 3
SITE: '/-;/mer‘ LOGGER D NUMBER: '716:1 o2
CUENT: LS Z P4 TOTALDEPTHOFWELL /75> 3 xr ’
WELL DRILLED 8Y: DEPTHOFWATER INWELL ___ (]. L(0 7~
OATE TEST PERFORMED: ___/2-/9Y-90) INITIAL TRANSOUCER WATER LEVEL: _ ' ¢ {“
P
TIME TEST PERFORMED: __ [ 'S STATIC TRANSDUCER WATER LEVEL: ___1.G¢ 7
rcp OF PIPE ELEVATION: DIAMETER OF BOREHOLE:
(GBSERVATION WELL/PIEZCMETER fm, OWMETERCFPIPE: __ 77" D
FALL/RISE TEST (circle) {35 SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH" *L*
STATIC WATER LEVEL (T.C.P.):
cata 7 Gar SILOG I LOGGING SEQUENCE
= g ”Cm ‘.C‘,"‘Yf SEGMENT |NUMBEROF | INTERVAL gsg:‘%:" E’-:I*;":‘SEED
= - dvag NUMBER | READINGS (SEC) sEC) (580
1 40 C.Z /C /0
. , 2 > . (5~ Viosl
' | 3 19 ol 75" 21
L 4 yiorl 30 e A, 95C
s
T :
: - | <O 0.7 70) /0
Pressure ; Water Leye! & Z! / ;: / /y / 3:
| Stealas Stel g™ 50 4T, | 30 450 450
1
Beatonn Seal 12
? . Silea Sand 13
L " 14
S— Weil Screen 15
‘ = 18
*L" length is less than the sand pack length if PRESSURE TRANSOUCER PSk: /i
e m‘”’“ intiwiiteit b STAINLESS STEEL SWUG LENGTH: ___ & 7
bottom of sand pack.
NOTES: L antlod aa 33
, v
TEST PERFORAMED BY: f_&,&ﬁ_’:j&ﬁ;_"\ DATE: [2-14-50
LOGGER cownLoaoen ay:_ T K., DATE: /2-14-9C
CALCULATIONS 8Y: DATE:

COMPUTER FILE NAME:

F A,

R .H.




Dorohue P

raCHITECTY

INFIELD HYDRAULIC CONDUCTIVITY

SHE:-F_’L_CF_'L]

SLUG TEST

PROJECT NO.: 200 03 WELLNUMBER: __ /= =2
STE __ a0 LOGGER 0 NUMBER: __ 7/ F¢ 2 /
CLENT: oA TOTAL DEPTHOF WELL: _ > j &3/
WELL DRILLED 8Y: DEPTH OF WATER IN WELL: 1328
DATE TEST PERFORMED: __|2 -2 -3 INITIAL TRANSOUCER WATER LEVEL:
TIME TEST PERFORMED: _ {7 S0 STATIC TRANSDUCER WATER LEVEL: ___|0.0f; |
TOP OF PIPE ELEVATION; - DIAMETER OF BOREHOLE:
OBSERVATION WELLIEZOMETER (circle): _ DAMETEROFPPE: S !
FALL/RISE TEST (circle) ___ OO T~ SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® L%
STATIC WATER LEVEL (T.C.P.):
ata 7-8ar SILOG 1t LOGGING SEQUENCE
Logger Enetive Cesin9 | eamenT |NUMBEROF| INTERVAL SUCMENT | EASED
= ~ 27 AV (g | NUMBER | READINGS | (SEC) (SEC) (SEC)
1 5S¢ IR ) \C
. \ 2 LS L 15 LS
) i 3 LS g kY 1<
]
Cl L ; LS 20 $4d | 450
g
T :
' 7
Fressure = Water Leve! :
Transducer Stainless Steel Slug ™ 1o
L/
— ! 11
@ Beatanh Seal 12
F AL B> Si/cq Sand 13
3 14
5 Weil Screen 15
18
=L* fangth is less than the sand pack length if PRESSURE TRANSCUCER PSt: 1S
the water table intersects sand pack, where "L° f s
il equal distance “able and STAINLESS STEEL SLUG LENGTH: v
bottomn of sand pack.
NOTES: _ JTcicihfhvd AS O
TEST PERFORMED BY:( £FT vk, T. LOA (A pATE:_ y2-2-90
LoGeeroownwoaoepay: & S@ o he DATE__ [2- 2-9()
CALCULATIONS BY: DATE:
COMPUTER FILE NAME:




~

the water table intersects sand pack, where “L°
will squal distance between water table and
bottom of sand pack.

- INFIELD HYDRAULIC CONDUCTIVITY SHesT_cF___
Donohue P
sg€NITICTE SLUG TEST
PRCUECTNO._2¢0 ¢ £ &3 WELLNUMBER: £ - 1
STE __ [y LOGGER IDNUMBER: _ 1 782/
CLENT: ___EPA TOTALOEPTHOFWELL: >/ 3
WELL DRILLED 8Y: DEPTHOFWATERINWELL K.+ 5’
DATE TEST PERFORMED: __ /7 - 2 =S/ INITIAL TRANSDUCER WATER LEVEL:
TIME TEST PERFORMED: /9 (S STATIC TRANSOUCERWATERLEVEL: __ /O. &~ D'
TCP OF PIPE ELEVATICN: - DIAMETER OF BOREHOLE:
BSERVATION WELL/PIEZOMETER (circie): . DIAMETEROF PIPE: 2 '
FALL/RISE TEST (circle) .2~ Ty SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® "L
STATIC WATER LEVEL (T.C.P.):
ata 7-8ar SILOG It LOGGING SEQUENCE
% ;‘,”;’;: ‘_C‘f'ﬂ SEGMENT |NUMBERCF| INTERVAL | STGMENT | ELAPSED
= dving NUMBER | READINGS (SEC.) (SEC) (SEC)
1 He o & [ il
‘ . 2 ) i 3¢ S
' I 3 t3 P 3 >
( [ 4
A s
=TT ;
N 7
Pressure Y vetr Lemt [
Transducer , Stsinless Steel Sing 10
T e——— 11
Beatank Seal 12
? : Sifreq Sand 13
L .' 1‘
=] Weil Sereen 15
V =T 18
-
=L° length is less than the sand pack length if PRESSURE TRANSOUCER PSL: {5

STAINLESS STEEL SWG LENGTH: __ &/*

|NOTES: Fefemtrhed a5 Ci

COMPUTER FILE NAME:

- ﬂ‘g L NOT  Lerr koo
Twmmmmw CATE:___(2-2-90
LOGGER DOWNLOADED BY: DATE:

CALCULATIONS 8Y: DATE:




INFIELD HYDRAULIC CONDUCTIVITY

SHEET _/ CF_/

FORMATION WELL SCCREENED IN:

Donot e P
- SLUG TEST
PROUECTNO.:  2C(-<C ¢ 15 weiL numeer_ 1=/
sme: t HUM C LocgerioNuMeer: 1 T € 2‘/
CLENT: &rrm TOTAL CEPTHCFWELL: ___ /C#. S’
WELL DRILLED 8Y: DEPTH CF WATER INWELL ____ /e . /<%
QATE TEST PERFORMED: _ (2 -2 =~ T & INITIAL TRANSOUCER WATER LEVEL:
TIME TEST PERFORMED: i1 3& STATIC TRANSOUGERWATER LEVEL: __ ¢ 79’ .
TCP QF PIPE ELEVATICN; oo DIAMETER OF BOREHOLE:
P Mdamo): | OUMETERCF PIPE: ___ 2
FALL/RISE TEST (circle) Horr— SCREEN LENGTH:

EFFECTIVE SCREEN LENGTH® *L."

STATIC WATER LEVEL (T.C.P.):
g .
cata 7-8ar SILOG | LOGGING SEQUENCE
Logger Prretin Cesi sEaM INTERV SEGMENT | ELAPSED
= 2° PYe (a:gg NMaER | AEAONGS (SEC.)AL OURATION | TIME
(SEC.) (SEC.)
1 50 O 2 (C (G
X . 2 [5 { is. (S
1 § 3 l 5‘ E=] 1 g s =
' L 4 ) 20 95¢ et o
.J--""J"‘ s
‘ v » 2 iS ! 1S S
ra”rrssura = Water Leve! 3 1,’ L E :-‘T 7} i Q . f’ 2
% e . o 2 I\ yas < —
ansducer P Stsinless Stexl 5‘” <0 ) L 1C LD [
\ . : 11
v . s 13
14
15
16 —
=L* length is less than the sand pack length if PRESSURE TRANSDUCER PSt =
the water table intersects sand pack, where "L.* STAINLESS STEEL SLUG LENGTH: LV

will equal distance between water table and
bottam of sand pack.

NOTES: Eﬂll!.:::?' Hene e S gfyd- Zihurved b D <l
LMIM oS (o-—-?%:f"?‘/

TEST PERFOAMED BY: (* Lo pie o 1. K2A¢ I DATE: {3 -2-49¢0
LOGGER DOWNLOADED 8Y: DATE:
CALCULATIONS BY: DATE:

7 "SUTER FILE NAME:

Men c!

S h-
i e



_ _ INFIELD HYDRAULIC CONDUCTIVITY skesT___CF___
cecuivocey SLUG TEST
PROVECTNO_ 280 <& 7 23 WELLNUMBER: ___ /=2
o -
i O LCGGERIONUMBER:  J1 72|
CUENT: == TOTAL DEPTH OF WELL: 14, A
WELL DRILLED 8Y: DEPTH OF WATER IN WELL: 1§ 25
DATE TEST PERFORMED: ___ 1 1 ~2—Fb— +¢; 'NITIAL TRANSDUCER WATER LEVEL:
Ly A~ -2 /
TIME TEST PERFORMED: i STATIC TRANSCUCER WATERLEVEL: __ & O
TOP CF PIP ATION: DIAMETER OF BOREHOLE:
BSERVATION IEZOMETER (circle): OIAMETER OF PIPE: ="
FALL/RISE TEST (circle) Py~ [T SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® "L~
STATIC WATER LEVEL (T.C.P.):
FM——
oati 7-Gar SILOG I LOGGING SEQUENCE
Logger 7 :_*l"f: ': ci‘f"!? SEGMENT | NUMBEROF | INTERVAL gﬁg}‘;‘a‘; i
= _ e NUMBER | READINGS (SEC.) (SEC) SEC)
1
[} [} 2
i [ 3
! | 4
.J—J"J" s
—
e -]
7
« Te83Ure —! Water Leve! L]
Trinsducer ~ . 3
, Stainless Steel Slug 10
. by 11
? 4 8™, S, /e Sand 13
14
Wett Screen 18
18
‘L* length is less than the sand pack length if PRESSURE TRANSDUCER PSL:
‘@ water table intersects sand pack, where “L° STAINLESS STEEL SLUG LENGTH:

il equal distance between water table and
:om of sand pack.

WES: _ S AW I D & o

Chsirichon A1 A~ 10!

-5/:.'( Cog: =4 Azo'r qo /T O

L}

—

Leil R dans, om 12-14

L4

STPERFORMED BY: (2P 2 (- . T xLr<

GGER DCWNLOALRED BY:
LCULATIONS 8Y:
MPUT™™ FILE NAME:

DATE: [ 2-2-90
DATE:

DATE:




R INFIELD HYDRAULIC CONDUCTIVITY  sHesT___CF___
U SLUG TEST
prouECTNO.  2LC2L.c2 D weLLnumeer: V) - 9~
SITE H"mf‘c LOGGER I0 NUMBER: __ 7190 . |
CLENT: TOTAL DEPTH OF WELL: 24, %C
WELL DRILLED gY: DEPTH OF WATERINWELL: __15, 27
i ar” T
DATE TEST PERFORMED: | = |4 -9C INITAL TRANSOUCER WATER LEVEL:
TIME TEST PERFORMED: STATIC TRANSOUCERWATERLEVEL: __ "/, ¢ | .
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE:
CSSERVATION WELL/PIEZOMETER (circle): OIAMETER OF PIPE: =
FALL/RISE TEST (circle) SCREEN LENGTH:
FORMATICN WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® 'L
STATIC WATER LEVEL (T.C.A):
gl
cata 7-83r SILOG 1 LOGGING SEQUENCE
Lol 4 ;’,"‘;f:c‘ C‘{M: SEGMENT |NUMBEROF| INTERvAL | SEGMENT | ELAPSED
= ~ aing NUMBER | READINGS (SEC.) SEC) S20)
] 1 pE Q.A 19 10
' ) 3 / fj 7 73 7y
' , - > -
s L ; 1> 20 43¢ LAY
/ . -
.-—"r'r - J¢ 0.2 10 [0
: r ! s i £ A
FPressure -! Water Leve! T 5| /3 R) 25 7>
Transducer - ~ 41 /3 3c Y Y37
¢e Stainless Steel Slug 0 '
L/
- ' W Beataerk Seal 12
+F B> S./icq Sand !
L 9 14
5 Wil Sereen 18
‘ ¥ 18
1" length is less than the sand pack length it PRESSURE TRANSOUCER PSE____/ .f/
the water table intersacts sand pack, where "L*
will equai distance between water tabie and STAINLESS STEEL SLUG LENGTH: __22
bottom of sand pack,
NOTES: ___ 4 dle b4 @ 33
TEST PERFORMED BY: £ DATE: J2-14 =90
LOGGER DOWNLOADED BY: DATE: )2 = 1440
CALCULATICNS 8Y: DATE:
COMPUTER FILE NAME:




Honit INFIELD HYDRAULIC CONDUCTIVITY smesT_/ _CF [
S SLUG TEST
PROJECTNO. 260 2L .0l3 WELL NUMBER: __ \A1 T 1Ot A
SITE: e LOGGER IDNUMBER: _ 1190 2!
CLIENT: EPA oo +a-:;0—' TOTAL DEPTH OF WELL: T 10y,
WELL DRILLED BY: __ Prmoived— ' fatfes  DEPTH CFWATERIN WELL: - W20 § %
DATE TESTPERFORMED: (2 | ( |90 INITIAL TRANSOUCER WATER LEVEL: ’
TIME TEST PERFORMED: 920 + |4 30 STATIC TRANSDUCER WATER LEVEL: _1.02
T 1PE ELEVATION: I DIAMETER CF BOREHOLE:
OBSERVATION WELL/PIEZCMETER (circle): DWMETERCFPPE 2"
FALL/RISE TEST (circle) SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® L%
STATIC WATER LEVEL (T.C.P.): -
oata 7-8ar SILOG Il LOGGING SEQUENCE
-y % %’c‘ ci‘f’if SEGMENT |NUMBEROF | INTERVAL | SEGMENT | ELAPSED
= "y NUMBER | READINGS | (SEC) Pl A2C)
1 S50 VeRSeeait (O 10
N i 2 O [ deond 0O {20
i ) 3 ]
! | 4
J———J/ s
7
Transducer Steinless Steel Stug ™ 1g
-
: : Bertanth Seal 12
; B~ S,/xa Sand 13
14
5 Weil Sereen 15
16 |
*L" length i3 less than the sand pack length # PRESSURE TRANSDUCER PSE |E)
i rieint bt aor il STAINLESS STEEL SLUG LENGTH: _ 4
bettomn of sand pack.
NOTES:_ K'SiNg % Lalk oS A/ > |j2d
_OhsA  Fo (e
.
TEST PERFORMED 8Y: { Aty FR e P cAtE:.__2/1[90
LOGGER DOWNLOACED BY: ! oare [2/i]90
CALCULATIONS BY: DATE

COMPUTER FILE NAME:




! __INFIELD HYDRAULIC CONDUCTIVITY  sesT__cF__ |
cecmirnert SLUG TEST
prOECTNO:  ACC L. LA WELL NUMBER __ (U7 /C 2 #
sTE: Liow o LOGGER IDNUMBER __7[ ¢ 2/
)
CUENT: US¢ P TOTAL DEPTH OF WELL: -
WELL CRILLED BY: DEPTH OF WATERINWELL: [ . 297
OATE TEST PERFCAMED: __ /7 =/ o -9C INITIAL TRANSOUCER WATER LEVEL:
TIME TEST PERFORMED: [1.3Q STATIC TRANSOUCERWATERLEVEL: _ '] 0] - Q[
TOP OF PIPE TION: DIAMETER OF BOREHOLE:
([CBSERVATION WELLJPIEZOMETER (circle): _ OUMETEROF PPE:____ .
FALL/RISE TEST (circle) BotH SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® "L~
STATIC WATER LEVEL (T.C.A.):
gt PFY 7~8ar SILOG 1 LOGGING SEQUENCE
Logger y ;"_’5;:2‘ ti‘;’”!! SEGMENT | NUMBER OF | INTERVAL gsgrﬁg; a-?‘:‘SEED
= g NUMBER | READINGS |  (SEC) sgC) SEC)
] 50 0 L o 10
| . 2 L3 L. 13 13
' i 3 />{ 3 725 75
! I 4 / 30 432 43¢
’-'
_J-a-J""____ s
—17T] ‘ o 1| SC D.Z Q /0
v rZz 3 1 { 3“ /‘)’(
Frssure = Witr Lewe! A& 3 1D 2 23 D)
Trinsdueer ~~4 N £ 41 23 30 95 gy
et Stainless Steel Slug 0 '
e
nmm— L 11
@ Bearonh Sea/ 12
A T AL A S e 13
B> S,/rea Sand
L 14
Well Sereen 18
§ e
(" langth is less than the sand pack length if PRESSURE TRANSDUCER PSt: /5 ‘:
the water table intersects sand pack, whece °L* 1
will equal distance between water table and STAINLESS STEEL SLUG LENGTH: ‘j
bottom of sand pack.
noTes: el A on /2
: ]
TEST PERFORMED 8Y: - 3\ DATE__ 12-19-9C
LOGGER DOWNLOADED 8Y: T ¥ oate /2 - 1490
CALCULATIONS BY: DATE:
COMPUTER FILE NAME:




e . INFIELD HYDRAULIC CONDUCTIVITY  Smesr__CF___
U SLUG TEST
pcuecTNO:  R2CC AL (LD weLLnumeer (ST IC3 A
SITE: Homeco LOGGERIONUMBER: ___ 7| 9C 2|
CUENT: USSP A TOTAL DEPTH OF WELL: [ 5.49
WELL ORILLED BY: DEPTH OF WATER IN WELL: 3467
DATE TEST PERFORMED: __ /2 - 14 - 90 INITIAL TRANSOUCER WATER LEVEL: :
TIMETEST PERFORMED: /359 ‘ STATIC TRANSDUCER WATER LEVEL: __. 95 '_
TOP OF PIPE ELEVATION: SN DIAMETER OF BOREHOLE: __ 2 ”
BSERVATIO IEZOMETER (circle): ___ DIAMETER OF PIPE:
FALL/RISE TEST (circle) o TH SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® L%
STATIC WATER LEVEL (T.C.P.):
ata 7-8ar SILOG I LOGGING SEQUENCE
Loger Pnteetive c‘_’"!! SEGMENT |NUMBEROF| INTERVAL SS&:‘T%L a.ax;seeo
= 2" PVC Cimng NUMBER | READINGS (SEC.) (SEC.) (SEC)
1 I oA 10 e
, X 2 e / LS LS
1 _J | 3 £ 5 25 75
! i 4 /3 30 45¢ Y0
J-J-—" _ []
—TTT | s
7
Fressure Y ke Lo :
Transducer | Steialess Steel Slag |1
e 11
' @l Berronh Ses/ 12
F B B85S sed 13
L E 14
Weil Sereen 18
4 —] 18
*L° length is less than the sand pack length if PRESSURE TRANSDUCER PSt: AR
the water table intersects sand pack, where °L° 4
wi;.quzd, e B e ble and STAINLESS STEEL SLUG LENGTH: Y
bottom of sand pack.
NOTES: =Ad: ;\:;1L Gd an 13
DATE: JA-14-60
pate__/Z-14-90
CALCULATIONS BY: DATE:




the water table intsrsects sand pack, where “L.’
wiil equai distance between water table and
|bottom of sand pack.

STAINLESS STEEL SLUG LENGTH: __ 4~

onak INFIELD HYDRAULIC CONDUCTIVITY sHesr_cF___
AECHIVICYY SLUG TEST
pRAUECTNG.: ACCZL. 0D weLnumeer: LT {EN A
SITE: ”ﬂmco LOGGER ID NUMBER: 150 2|
CUENT: US £ opx TOTAL DEPTH OF WELL: JT: L a7
WELL ORILLED 8Y: DEPTH OF WATER IN WELL: L1
DATE TEST PERFORMED: _ /[ 2-[4-G0 :Nmmusoucenwnsam
TIME TEST PERFORMED: 4; / 0 STATIC TRANSDUCER WATER LEVEL: b Z
PIPE ELEVATION: DIAMETER OF BOREHOLE: -
CBSERVATION w@m&zousren (circle): DIAMETER OF PIPE: Az
FALL/RISE TEST (circle) ! SCREEN LENGTH:
FORMATION WZELL SCREENED IN: EFFECTIVE SCREEN LENGTH® L%
STATIC WATER LEVEL (T.C.P.):
oata 7-8ar SILOG It LOGGING SEQUENCE
“T % ;.’&,f,'c‘ ci‘j"&’ SEGMENT |NUMBEROF| INTERVAL | SCOMENT | ELAPSED
1 R 0,2 10 1 Xo)
v ) 2 At i 1Y 1y
' | 3 A 5 2y 29
‘u B J - 4 bt 3¢ Yse 450
- 8
—TT 1| 50 0.2 /O /e
B2 AN J iy L)’l
Pressure Yoiihrteow 22 3 [ < 3% 175
& - /57O Jye
Transducer Stsinless Steel Slug 10 7 L3 2< 3¢ 2
L,
11
Beatonk Seal 12
? : Silrea Sand 13
L LI
1l Wl Sereen 18
‘ . '., ' 18
=L* langth is less than the sand pack length if PRESSURE TRANSDUCER PSt: 1.5

NOTES: JA.M:E{\&A an 14

TEST PERFORMED 8Y

LOGGER oowm.oweo gy:-T_ M\

CALCULATIONS 8Y:

COMPUTER FILE NAME:

DATE /2-14-50
DATE: /2 -14-99
DATE:
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! INFIELD HYDRAULIC CONDUCTIVITY SHEET-LCF-LT
m saginsgas
A0€WMITICTS SLUG TEST
PROGECTNG.: 200126 023 WELLNUMBER W T ICS A
STE: HiniCo LoGGeRIoNumeer: _ 1190 2/
CUENT: EPA TOTALDEPTHOFWELL /D - D 5 !
WELL ORILLED BY: ___ MAAE S DEPTHOFWATERINWELL 7. 28 '
DATE TEST PERFORMED: (2 -1- 90 INITIAL TRANSOUCER WATER LEVEL: ‘
TIME TEST PERFCRMED: ___((, CO___ STATIC TRANSDUCER WATER LEVEL: __ 7. 98
TOP OF PIPEELEVATION: _____ : : DIAMETER OF BOREHOLE:
PIEZOMETER (circle): _ DIAMETER OF PIPE: 24
FALL/RISE TEST (Gircle) Both SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH" °L~
STATIC WATER LEVEL (T.C.P.):
ata ' 7-8ar SILOG It LOGGING SEQUENCE
“T p:-’%:;,: cc‘.’"” SEGMENT |NUMBEROF | INTERVAL | SECMENT | ELAPSED
1 S50 Q.2 70 0
' \ 2 /5 / 1S LS
) I 3 (S 2 30 0
1 I 4.
A-——""/ s
_\/"‘r -]
. 7
Prassure Yo Lewi :
Transducer ~ |, steinless St slag ™5
— ! 11
B Beatanh Seal 12
3 2> Silrcq Sand 13
L 3 14
Weil Sereen 15
‘ Re———1 . 18 —
=L* length is less than the sand pack length if PRESSURE TRANSOUCERPS: ___ /S
the water table intersects sand pack, where “L* ’ ’
will equal distance between water able and STAINLESS STEEL SLUG LenGTH: ___ ¥
bottom of sand pacik. ’

NOTES:

TEST PERFCRMED BY:  £2uede, S See 445 Shssey DATE: 1z2-/-90
LOGGER OOWNLOADED 8Y: _('. FpuigAe. CATE__ (2-/-F2
CALCULATIONS 8Y: DATE:
COMPUTER FILE NAME:
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1§ 4 gpdimaces
A8€BDIVPICTYS

ICIanfIgTY

INFIELD HYDRAULIC CONDUCTIVITY

SHEET 4 OF _/
SLUG TEST

PROJECTNO.:__2CC 26 .03 weLnumeer_ W T (CL A
SITE: HiNCC LOGGER D Numeer: _ ]9 € 2]
CLENT: EPA TOTALOEPTHOFWELL: ___ | P, 50
WELL DRILED BY: _/Math ¢S DEPTHOF WATERINWELL: __ R, 4§’
OATE TEST PERFCRMED: ___ 12~ (-90 INTIAL TRANSOUCER WATER Lever: _7- 0 2
TIME TEST PERFORMED: ___ 1930 STATIC TRANSOUCER WATER LEVEL: _ 2. 0 2.
QP E1 EVATION: ' L DIAMETER OF BOREHOLE:
OBSERVATIC {EZOMETER (circie): - DWMETER OF PIPE: z"
FALL/RISE TEST (circle) Boh SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® L*
STATIC WATER LEVEL (T.C.P.):
bata 7-8ar SILOG Il LOGGING SEQUENCE
-l s "',’b';" e Cesitg | seament | NUMBEROF | INTERVAL e | ELARSED
= 2" FYC Camng NUMBER | READINGS | (SEC) (SEC) (SEC)
1 50 o-2 [© [74)
, , 2 15 / 5 5
i | ¢ 3 15 2 30 30
L :
——'—‘/ s
- v -
Fressure = Water Lewe! ;
Transducer | Stoialess Stal Slug 10
- . R — 11
a B Seatonrh Seal 12
T B 8575707 seu 13
14
S Weil Sereen 15
16
=L* length is less than the sand pack length it PRESSURE TRANSDUCER PSt: /5
the watsr table intersects sand pack, where “L° !
il econl lotarnce Cevreon water fable and STAINLESS STEEL SLUG LENGTH ___ Y
bottom of sand pack.
NOTES:
TEST PERFORMED BY-C2e0/, S (puow ik L. r CATE__(2-/- §0
LOGGER pownLaapen y: __ (- A& oate__/2-/-90
CALCULATIONS BY: DATE:

COMPUTER FILE NAME:




sagimgans
saguivecTY

sCiamristy

INFIELD HYDRAULIC CONDUCTIVITY

SLUG TEST

sHe=T |/

~L° length is less than the sand pack length if
the water table intersects sand pack, where *L°
wiill equal distance between watsr table and

PROJECT NO.___ 2R~ N2 weLnumeer:_ P1O2C
SITE: HiHCo DYMD LogeerDNuMBER: (05
CULENT: Lsgrra TOTALDEPTHOFWELL: _ 15% K1
welL criLED ay:_ Jahy Mo & h<gy DEPTHOFWATERINWELL 149,40
DATE TEST PERFORMED: _ Jqp U 104 ] INITIAL TRANSOUCER WATERLEVEL: 11,2 9’
TIME TEST PERFORMED: 12724 STATIC TRANSOUCER WATERLEVEL: __ \O, 8="
TOP OF PIPE ELEVATION: ] OMETER OF BOREHOLE: ___ 5=
OBSERVATICN circle): - DUMETER OF PIPE: = '/
[FALURISESEST (circte) ___ =y sT = ScReeN LenaTH: 5
FORMATION WELL SCREENED IN: _ (N (T | LASIH EFFECTIVE SCREEN LENGTH 1~ __ &/
STATIC WATER Levew re.p): _ Q.4 1/
ata 7-Gar SILOG 1 LOGGING SEQUENCE
Loger Prtiefive Cesiag | seayent |numseroF| NTervaL | SEGMENT | ELAPSED
= 2" /¥ Caing | NuMBER | READINGS | (sEC) | OYERTOM | CME
1
[} [ 2
' ! 3
i :
—1TT s
-7
Fressure Y it Lewt [
Transdscer ~ Stsinless Steel Slug 190
- 11
+— 1 | B @ Scrtante Seal 2
o3 —~C 13

-
»

18

16

PRESSURE TRANSOUCER PSE__ S

STAINLESS STEEL SLUG LENGTH: _ &

TEST PERFORMED BY: _To PLCHALLK ( OATE__ . Jon Y ,199]
Loceer oownwoacen ay: (. ELLAS oate__ \ /14 /9]
CALCULATIONS BY: = DATE:

COMPUTER FILE NAME: PIOP R




T%CHNICAL MEMCRANDUM NUMBER /:;\

DATE: February 17, 1991
TO: Vanessa Harris, Site Manager
cC: Roman Gau, Project Manager
Mike Crosser, TSQAM g"“" L T R R
J‘“t‘la.} ".:..‘;_, -_:l‘
FROM:  Marcia A. Kuehl {5344 B
: . la—«L.Jn.“ .u -i

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donochue Project No. 20026.024
Himco Dump Site, Elkhart, Indiana

Waste Mass Gas S lin

This technical memorandum presents the waste mass gas sampling method and the
analytical results from three initial samples which were used to establish
sample collection times and pump rates.

Introduction "

Characterization of the Himco Dump Site waste mass gas was necessary to select
appropriate remedial alternatives and develop the risk assessment. Typical
municipal landfill gas consists of methane, hydrogen sulfide, and selected
volatile organics. Historical site groundwater data indicates the presence of
acetone, trans-1l,2-dichloroethene, chlorocethane, chlorofluoromethane, and
dichlorodifluoromethane in shallow groundwater. No historical waste mass gas
o: ambient air data exists for the site. Accordingly, samples were collected
and analyzed for the EPA Target Compound List volatile organics and up to

10 tentatively identified volatile organic compounds.

Twelve cap soil sampling locations, as shown in Figure 1, were selected for
waste mass gas collection. These locations were chosen based on the highest
field VOC readings, as measured by the HNu, or where the highest methane or
hydrogen sulfide ambient concentrations, as measured by the Lumidor Gasponder
IV meter, were noted in the 0- to 18-inch soi{l sample headspace.

Two sampling events were conducted. On November 7, 1990, three samples were
collected at location G-20 by Marcia Kuehl and Dorothea Downs (Ebasco) in
order to establish pump rates and sample collection times. The collection
time and pump rate must be sufficient to collect enough sample volume for
analysis yet not saturate the Tenax® adsorbent. On November 13 and 14, 1990,
the remaining locations were sampled by Marcia Kuehl, Tom Puchalski, and
Dorothea Downs. One trip blank, one field blank, one field duplicate, two
matrix spikes, and two matrix spike duplicates were also collected on
November 13 and 14, 1990, for a total of 18 samples sent for analysis.



Methods

The following equipment and materials were used during the waste mass gas
sampling: ‘

1. Lumidor Gasponder IV Model PGM-14 (for measurement of methane and hydrogen
sulfide).

2. Hollow perforated nickel plated alloy sceel soil probe, 10 feet maximum
length x 5/8 inch OD. .

3. KVA Macho portable soil gas probe system.

4. Gilian Gilair periscalcic sampling pump.

5. Digital scap bubble flow meter - EZ Cal Sensidyne

6. HNu photoionization detector.

7 Stop watch.

8. Teflon tubing.

9. Tenax/charcoal sorbent tubes (supplied by CLP SAS lab).

10. Tenax sorbent tubes (supplied by CLP SAS lab).

11. Culture tubes (supplied by CLP SAS lab).

12. Friction-top can with charcoal for packaging.

13. Freezer.

14, Water, deionized and tap.

- 15. Isopropanol (A.C.S.).

16. Five-gallon pail with cover to contain isopropanol rinses.

17. Liquinox soap.

18. Brushes.

19. EPA Region V sample tags and SMO traffic report labels.

20. Plastic bags. .

21. Camera and film.

22. Polyester gloves.

23. Generator (20 amp, 120 wvolt), gas powered.

The local weather station was called each morning prior to sample collection
to get the current temperature, wind speed and direction, humidity, and baro-
metric pressure. Sampling was done when winds were below 10 mph and no rain
or snow was present. High winds disperse vapors emanating from the borehole,
and moisture in the tenax and charcoal sorbents interfere with the chemical
analysis. The cap soil sampling field team chose the gas sample locations
based on the highest field measurement of methane, hydrogen sulfide, or vola-
tile organics in the 0- to 18-inch soil sample headspace, or locations with
the most significant odor and evidence of buried waste.

The pump and a dummy sorbent tube assembly was calibrated daily prior to
sample collection with the EZ Cal Sensidyne digital soap bubble flow meter
using seven readings. Multiple readings are recommended by the flow meter
calibracor manufacturer due to the inherent variability of the bubbles gener-
ated. The mean value of readings was used as the actual pump rate because the
pump roctameter reading scale was not readable to within 0.10 liters/minute.

The KVA Macho® System 13-pound air rotary hammer, powered by a gas powered
generator, was used to drive the stainless steel probe into the ground. A
3-foot sampling interval was attempted at each location. Gas inlets were at

Eo
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The total volumetric flow for each cartridge was calculated and recorded on
the Soil Gas Survey Form using the following equation:

’
Vm-IxQA
1000

where:
QA = Flow rate in ml/minute

Vm = Total volume sampled in liters at measured temperature and
pressure

T = Sampling time --12 -jTI, minutes
T2 = Stop time

Ty = Start time

The total volume (Vg) at standard conditions, 25°C and 760 mmHg, was then
calculated from the following equation and included on the chain-of-custody
form so the lab could report results in ng/l.

Vg = Vm x _Pa x __298 _
760 273 + ta

where:
Py = Average barometric pressure, mmHg
ta = Average ambient temperature, °C

Summary of Results

Samples as listed in Table TM__ -1 were collected. Field trial sample ana-
lytical results are in Attachment C and detected compounds are summarized in
Table TM__ -2.

Compounds detected were indicative of aerosol can disposal (1,1,2-trichloro-,
1,2,2-trifluoroethane), solvent disposal (methylene chloride, acetone,
benzene, toluene, 1,1,l-trichloroethane), and landfill gas (carbon disulfide)
from waste decomposition. Disposal of aerosol cans and associated industrial
solvents has been suspected at Himco Dump and noted by nearby residents.

Devigtions

The following deviations from the Field Sampling Plan occurred, but were not
judged by the Site QC officer and Site Manager as negatively lmpacting data
qualicy: . .

1. Borehole equilibration was done for 15 minutes rather than the 5 minutes
specified in the FSP. The time was extended after evaluation of the data

™ -4



collected on November 7, 1990, which indicated that the greatest concen-
tration of 1,1,2-trichloro - 1,2,2-trifluorocethane was measured in the
sample collected after the borehole was open for 15 minutes.

The initial sampling rate specified in the FSP was 1 liter/min for

20 minutes. DBased on conversations with other ARCS contractors familiar
with use of the VOST sorbent tube assembly for gas sampling and the
analytical laboratory, a rate of approximately 4 liters/minute was
selected. Sampling times of 16.87 minutes, 12.18 minutes, and

5.00 minutes were used on November 7, 1990, during the field trial. Based
on these results, a sample volume (Vg) of approximately 2 liters was
selected using a pump . flow rate of approximately 4 liters/minute for

10 minutes, and the borehole was left open to equilibriate for 15 minutes
after probe insertion. Remaining samples, HDTTO4-HDTTO7, HDTT10-HHFDTT16,
were collected using these operating parameters.

The FSP indicated that two sampling locations were to be sampled during
the field trial. Only one location was sampled as the weather was
threatening, and rain was expected.

The Corporate Health and Safety Manager reviewed the sampling and documen-
tation during the initial field trial.

A bottle blank, as specified by the FSP, was not collected. A field blank
consisting of a pair of sorbent tubes uncapped and exposed to site ambient
air for the sampling period (10 minutes) was collected based on advice
from the CLP laboratory and other ARCS contractors.

Two sets of matrix spike and matrix spike duplicate sorbent tubes were
collected and consisted of four sets of unexposed tubes. These samples
were added as the SAS method specified this QC requirement at a frequency
of 1 per 10 field samples.

Refusal occurred during sampling due to the 3-foot sample interval could
not be achieved for all samples, as indicated in Table TM__ -1.

A/R/HIMCO/AAS



TABLE TM_ -1

VOLATILE MASS GAS SAMPLES COLLECTED
Himco Dump Site
Elkhart, Indiana -

Borehole Mean ' Total

equil. Sample Pump Sample Volumetric
Grid Point time Sample - Depth Flow Rate Time Flow (Vg)

Location (min.) Number (fe L/min, (pin.) (liters)
G-20 5 ~ HD-TTOL . 0.75 4.21 16.87 j.o1
G-20 17 ' HD-TTO2 - 0.75 4.21 12.18 2.17
G-20 30 HD-TTO3 0.75 4.21 5.00 0.89
OFF-SITE 15 HD-TTO4 3.0 4.17 10.00 1.84
R-12 15 HD-TTOS 2.4 4.17 10.00 1.84
Q-8 15 HD-TTO06 2.7 4.17 10.00 1.8
0-15 .15 HD-TTO7 3.0 4.17 10.00 1.84
-FIELD BLANK .- HD-FBTTO8 0 .- 10.00 .-
TRIP BLANK -- HD-TBTTO9 -- -- -- --
L-18 15 HD-TT10 2.0 4.17 10.00 1.75
L-21 15 HD-TT11 2.6 4.17 10.00 '1.75
I-22 .15 HD-TT12 3.0 4.17. 10.00 1.75
D-24 T 15 HD-TT14 3.0 4.17 10.00 1.75
F-25 15 HD-TT15 3.0 4,17 10.00 1.75
K-14 15 HD-TT16 3.0 4.17 10.00 1.75-
K-14 15 HD-FDTT16 3.0 4.17 10.00 1.75
Macrix Spike  -- HD-TTMSO1 .- -- -- .-
Matrix Spike -- HD-TTMSO02 .- .- .- --
Matrix Spike -- HD-TTMSDOL  -- .- -- --
Duplicate -

Matrix Spike -- HD-TTMSDO2  -- -- .- --
. Duplicate

A/R/HIMCO/AAS



TABLE TM__ -2

' WASTE MASS GAS FIELD TRIAL ANALYTICAL RESULTS
Himco Dump Site
Elkhart, Indiana

HD-TTOl HD-TTO02
e ted Volatile O ng/L ng/L
Methylene Chloride 2.66 B 7.83 B
Acetone . Lo 5.31 8.29
Benzene I 0.66 J 1.84
Toluene : 23.9 30.9
1,1,2-Trichloroethane- 19.9 138

1,2,2-Trifluorcethane
Unknown Hydrocarbon (RT 11.26) 3.32 9.22
Carbon Disulfide ND 3.22
1,1,1-Trichloroethane ND 2.30
Unknown Hydrocarbon (RT 16.22) ND 3.69

Legend:
B - Detected in unexposed lab blank tubes.
J - Estimated concentration, below detection limit.

ND - Not detected.
RT - Retention Time, in units.

A/R/HIMCO/AAS

HD-TTQ3
ng/L,

14.6
17.9
2.25
21.3

8388



ATTACHMENT A

VOST BLANK CHECR RESULTS



o8 TV LK "

[.g]u\..ﬁ,"&%%w o T2
ORPORATION VOST Blunk Check Results Cincinnati

Cllont 1D 2oy ”A -VINR WO xp-(0-243
Date | Analyst Tube No.s Baich | Acetone | Benzene | Hexane | Perc | Toluene | P “:’rw""f SITE Unk(r:;»wn
{o2d | YR Hdwe o555 ] 2oy | — 1.3 — 4.0 lo.% lirfo _(Lt-18 <5 ny
! | w2 1c 35 23 119 j1olizoloT |z2|T22 i
L | | lia Texdza o6 124 los 14 (0.4 ey |18
| |Two ¢ dldo a5 {22 lu3 129 o8 (s |gB  ["EW
| Traoo T4 ¢V 193 [3.0] 1. Jloo |4 |11es5 |R-1e
= Tu34 Tedold &+ |60 1 Z0 1S [T 1 1o |meq |Wane
el 1L T2 Ted1d1e2| — jlogs | — | — | —
l L T44¢0 T4 L4 14 1.2 1d.2]0.7 |1Tow| @3 .
1 [ |Tazu Ted1A 13 125 ldo 52109 [y le-2g
[ T30 {ed144 Lo |3 |1.4 149 |0 [[To7|o-1s”
l T4 1117 1444 2.6 11.% e | 30 10.5 l4s0r | —
L [Tau13 1415 — 1l losl 3704 [nspo]l—
L1t MavaTeddd. 1. {09 | 0®)0® 0.5 lnspeal —
L LU a1 fedin 25 115 led | — 1 — Mk |1
L1 [ravde e dma — 1.4 J12 | — lo.« | Ame|Fy
| 1a113 1c4ne 2 110 W2 |— lod4d
47 | i [T4qu, TedA 31 low |47 105 MY {4
]o/'1\{ ' 'Tcmlg'ro&‘!‘é 6of) ?71?7 O] —- O, 7 msoe |L—"]
VT4 e HIBL eo | 1L Lt | —los Hris|F25
14671074930 stti4 129 | — | — S E
<4 | 747231l |7l L5 o | — |oe T i3 | -2 +

(1) based ¢ 'zene response factor for the larrﬂ;\ unknown peak in run. Al ‘s are lr )as NG per pair.
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CORPORATION VOST Blank Check Results Cincinnati

Cilemt 1.D. P L NWVAR
Date Analyst Tube No.s Balch | Acetone | Benzene | Hexane | Perc | Toluene |t 04 ) D"};”“E LY war Unk(t:;:wn
\!')\J)\ SClam] L awaTleavo | 25 10w [ 1o 12 "/ 0-& |Ticf G- 2o | Zj5y L5 4
. T _ - - ed - AARAL -~
\ ! Tasn 23]\ V4 117 13e 1% 109 Z;eun% e R
| | Trane 3 | e |13 — lor |° ' |7+ |-
|t AR R _jle 113
|

A9 | 09 |02 @20] §2 2 [s22F

I? B
v3 | as low [TTo3]6-1e | S
12390 e B 1o |15 | 2aa
W v fTessatamgl V| — Jo5 oS

(1)based o' ene response factor for the largest unknown peak in run. All'  : are listed as NG per pair. Y0« o/ ccfed TO STD

Ceondtions) (V)



- ATTACHMENT B

SOIL GAS SURVEY FORMS



Danchue FTCTTTIE SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

cLenT: _E A ANUS oate: _U1Z]4C  epasasno: 7283 g;l,/E'
SITE: J-%mc,c DONOHUE SPLNO.: HA MO
PROJECTNO.. __2CC2 k&

SAMPLING TEAM: __ TN\ 7/ din K,erhl ILDOQM\A.Y\ S

SRR SRR St
o S PR

SAMPLING CONDITIONS Caswuy, GRS ( (u.z il

TEMPERATURE: Q F-32x 50 = 4.4 c () HNu: 0229 ppm
BAROMETRIC PRESSURE (Pa): 32:C5~ mm Hg at £ 590 (aN/PM HeS: — &  ppm
RELATIVE HUMIDITY: __92- % CHe: £ % LEL
WIND: __57IC  mphtrom __SWA -~

WEATHER:  CAALLe Sleet

SAMPLE GRID COORDINATES.: N e Grd pont G -2o Nea~
SAMPLING INTERVAL: 18-2¢" o 2 Tan -

SOIL CONDITIONS AT SURFACE: __ Wt Mcss typehy o 33l

PUMP CALIBRATION Cal 7exds

PUMP MFGMODELSN: — (1 lidn EN240l (Grleim) ii:’i j 129'5 “

ALIBRATOR MFaMoDELSN: _2bullSensidyne /257222 f.oy buy
o - “g 30k (n=7) 0 e
INITIAL CALIBRATION (Qa) TO / UMIN AT TIME:; _2Z9¢

. 2 -
" CALIBRATION VERIFICATION: ¥ ROTAMETER READING — 4.0 Ynitive: 0900

*IF > 10%, SAMPLE ROTAMETER READING —4:0 Yniitivg: _L73C
TUBES SUSPECT, RESAMPLE % DIFFERENCE Q
SAMPLE COLLECTION
TENG X AN —_ -
CHARCOAL TUBE NUMBER: JC Y70 E-( omaRGOMITENAX TUBE NUMBER: L7 62-‘7 E-2
L] .‘ . ‘
STOP TIME: U:is3 Sy COLLECTION CONDITIONS: —{thiad " 3
START TIME: [1-33: 00 uoed ot [3Y o e
TIME ELAPSED (T) L6 315C___ MINUTES 2n et f%tfwnel— al /

6-37) "'hm

TOTAL VOLUMETRIC FLOW CALCULATION
16.¢7 421 7)o
Vm=TxQA= £! x_ 4ol .75 UTERS (vm)

Vs=VmxPA x 208 = _2:0|  UTERS(vs)
%0 23R

4
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




thGinerns SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

CUENT: _ £°1 A oate: /742 EPASASNO.: L 758E =3 / c-
SITE: e DONOHUE SPLNO.:  H A TT C2—
PROJECT NO.: 2602

SAMPUNG TEAM: _VWiicin Kageh| — Doyothen Dovny g

~ sampunGCoNDTIoNs Sk U] 790,
TEMPERATURE: : °F-32x5/9 = °C (ta) HNU: ———___ppm

BAROMETRIC PRESSURE (Pa): mm Hg at ———_ AM/PM H2S: = ppm
RELATIVEHUMIDITY: % CHe: ___ %LEL
WIND> mph from

WEATHER: '

SAMPLE GRID COORDINATES.: N E  Sar porepsl ag”
SAMPLING INTERVAL: r Tio |

SOIL CONDITIONS AT SURFACE.

PUMP CALIBRATION Sey [ /7/?0

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN: T7o|
INITIAL CALIBRATION (Qa) TO LMIN AT TIME:
CALIBRATION VERIFICATION: ROTAMETER READING o TIME: — |
*IF > 10%, SAMPLE ROTAMETER READING e TIME: -
TUBES SUSPECT, RESAMPLE % DIFFERENCE : )
: SAMPLE COLLECTION
g}mé& TUBE NUMBER: _TC HY 7S E-3cnASOMTENAX TUBE NUMBER: T 2322 -4
STOP TIME: 1219258 COLLECTION CONDITIONS:
START TIME: [2:07<
TIME ELAPSED (T) _LL- V! $¢( _ MINUTES

43 mun

‘;I’OT’AL VOLUMETRIC FLOW CALCULATION
~ A 5 L2F
VmaTxQA=_l2 12 -4——2—% é—‘»‘—HuTERS(Vm)

Vs=VmxPA x 298 _Z_LL LITERS (Vs)*
760 273 T/ A

*RECORD Vs IN LITERS bN SAS CHAIN OF CUSTODY REMARKS COLUMN.




tvcinerns SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

CLENT: Eo4 NS oate: //12)9 ¢ EPASASNO.: D294 ’SZE‘C
SITE: shes DONGHUE SPLNO.: _4 DT (3
PROJECTNO. ___ &6

SAMPLING TEAM: / Uasie ieh] DOf’/ Downg

SAMPLING CONDITIONS Qf‘* (1 7/560 701
TEMPERATURE: 3254 = °C (ta) HNU: e ppm

BAROMETRIC PRESSURE (PA): mm Hg at ———— AM/PM H2S! e ppm
RELATIVE HUMIDITY: % ' CHa: —____%LEL
WIND: mphfrom ~
WEATHER:

SAMPLE GRID COORDINATES.. N E
SAMPLING INT ERVAL: ft

<l }

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION e !/ 7/50 770/

PUMP MFG/MODEL/SN: A
CALIBRATOR MFG/MODEL/SN: '
INITIAL CALIBRATION (Qa) TO L/MIN AT TIME:
CALIBRATION VERIFICATION: ROTAMETER READING — TIME: — -
“IF > 10%, SAMPLE ROTAMETER READING ——— . TIME:
TUBES SUSPECT, RESAMPLE % DIFFERENCE .
SAMPLE COLLECTION
TEWA £-
£-5 CHAR&LOAL TUBENUMBER: 1L ¢35 WM& TUBE NUMBER: L_¢(J3/
sToP TIME: /222823 COLLECTION CONDITIONS: S22 ![/7/)92 Ti o/

STARTTIME: L2 2323
TIME ELAPSED (T) 22 MINUTES

TOTAL VOLUMETRIC FLOW CALCULATION
‘ 2! 2/.05°
VmaTxQAa_S 29 _ x *&w-é- 2-3—>=—u1'ens (Vm)
VsaVMxPA x 208 = O LITERS(Vs)

760 273 +£/A "f
*RECORD Vs IN LITERS dN SAS CHAIN OF CUSTODY REMARKS COLUMN.

crene rae



Donchue RLCILIILT SOIL GAS SURVEY FORM ~—

ARCHITECTS

SCIENTISTS
e -

CLENT: _EP4 Acs pate: _!! [1.5)?0 EPA SAS NO.: 5795 & -

SITE: Himea DONOHUE SPLNO.: _HD T C 4
VPw IND  OFFSITE

PROJECTNO.. _ 2202 ¢

SAMPLING TEAM: ¥t . RANTI " A

. SAMPLING CONDITIONS
TEMPERATURE: 25 F_dx59= °C (ta) HNu: — 9 ppm
BAROMETRIC PRESSURE (Pa): 22:23 mm Hg at -2 7/5_ (AMIPM HeS: =@ ppm
RELATIVE HUMIDITY: 92 % CHe: O % LEL
WIND: o mph from A=A~ Aug

WEATHER: _S4h N }1

SAMPLE GRID COORDINATES.: __5C’ N_tf S5-I Q,EA/A,W
SAMPLING INTERVAL: 3.0 ft ' _
SOIL CONDITIONS AT SURFACE: _Tvtitu, leiives moist  Un woonds)

cat T 4. 4027

. PUMP CALIBRATION w7 L
PUMP MF/MODELSN: (ot Lan/ 1 )m/‘ /2156 (Ami) Yo ¥
CALIBRATOR MFG/MODEL/SN: A Y v.17
INITIAL CALIBRATION (Qa) TO X=¥et7 (n= ’7 UMIN AT TIME; 2330
CALIBRATION VERIFICATION: ROTAMETER READING —$.¢/min miMe: L35
“IF > 10%, SAMPLE ROTAMETER READING .i.l_n.a. TIME: G915
TUBES SUSPECT, RESAMPLE % DIFFERENCE 0

SAMPLE COLLECTION &3

TENMA X H’ﬂ‘-— " - -e-ﬁ-g—ow\ -
FHARGOAL TUBE NUMBER. TCYLo2 M ARG EALTENAX TUBE NUMBER: _12/5 #

STOP TIME: | COLLECTION CONDITIONS: paes [1eye b€
START TIME: e d Sko~ath Jder toble S hon L’JFL,J-‘:A;

TIME ELAPSED () _LO-. 00 06 MINUTES = Zmua

TOTAL VOLUMETRIC FLOW CALCULATION
Vma=TxQA=_l0.00 x_4.7 = $#/.7 UTERS (Vm)

Vs=VmxPA x 208 = _/:39  UTERS(Vs)’
760 273+

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

e e
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e

EMGINEERS SO'L GAS SURVEY FORM \—/

ARCHMITECTS

SCIENTISTS

CLIENT:  EP4 Alcs DATE: __ !/ /12/ 4 < EPASASNO. S 7297&
SITE: Fhmee DONOHUE SPLNO.: 7T ¢ 5

PROJECTNO.: _2ZC 32 L

SAMPLING TEAM: _/N Efu{n/ / Q Dowm /7'0m /’u c/\.z,éob.

SAMPLING CONDITIONS
TEMPERATURE: {{ __F -32x59= °C (ta) HNu: __O._.ppm
BAROMETRIC PRESSURE (Pa): £2-23. mm Hg at ~2.2:2" (apiPM Hes: — € ppm
RELATIVE HUMIDITY: 9L % CHa: — & % LEL
WIND: 2 mphfrom -
WEATHER: Sunn ‘I/
SAMPLE GRID COORDINATES.: N E R-I1Z
SAMPLING INTERVAL: 25" R, refussf |
SOIL CONDITIONS AT SURFACE: _\I X hle (aSa, sand kLv s o g >r & méu 2 1"’

%0"

. PUMP CALIBRATION 22L (loo Troy ,L(«

PUMP MFG/MODEL/SN: M /2.9 &

CALIBRATOR MFG/MODEL/SN: .E_Z_C_A_/_éLQ CLE S / 2y jL2 2

INITIAL CALIBRATION (Qa) T0 X = %:/2 (=7 D LN AT TiME: 05 30 |
CALIBRATION VERIFICATION: ROTAMETER READING —F:° Yo i TiME: L0220 -~
“IF > 10%, SAMPLE ROTAMETER READING — T2 YmiaTiMe: L1 05"

TUBES SUSPECT, RESAMPLE % DIFFERENCE Q :

SAMPLE COLLECTION __
prhg—rem S 71
7] /Cc

TOAX & .

CHARCOAL TUBENUMBER: L C Y7 GHABCSHITENAX TUBE NUMBER:
STOP TIME: ;.«2“‘?4_'9‘ sy COLLECTION CONDITIONS;
START TIME: Ooatzh_ (0245 4m

TIME ELAPSED (T) {D: 90 00  MINUTES ﬁ&m_m&;hﬂ_smu__

TOTAL VOLUMETRIC FLOW CALCULATION

Vma=TxQA= [0.00 4 /7 = ¥/ 7 UTERS (Vm)

Vs=VmxPA x 208 = _/<3Y __ LTERS (Vs
760 273+ A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN. c—




11.5T An
Danchue RRCILI LT SOIL GAS SURVEY FORM
E lw, 17
CLIENT: EoA A¢s pate: i1/ 3 /90 EPASASNO.: S 97  tH—

— ot
SITE: e poNoHUE sPLNO.: _HD TTOD b

PROJECT NO.: 200

SAMPUNG TEAM: __721. wﬁ&%ﬁ Dowyn r/7.’ﬂ¢ow'gzé

SAMPLING CONDITIONS

TEMPERATURE: — 23 °F - 325/ = °C (ta) Hu: —©@  pom
BAROMETRIC PRESSURE (Pa): 3923 mm Hg at ﬂ'f_@m HeS: — & ppm
RELATIVE HUMIDITY: ___ 9L« CHa: 0 % LeL
WIND: [#) mph from
WEATHER: Sonny

5
SAMPLE GRID COORDINATES.: N E @B
SAMPUNG INTERVAL: __ 2 3! "

SOIL CONDITIONS AT SURFACE: _nq

PUMP CALIBRATION S aloo  Jjoy fr X

PUMP MFG/MODEL/SN: (liapn [ Glom [219¢ e
CALIBRATOR MFG/MODEL/SN: P2 ng 23 1o
INITIAL CALIBRATION (Qa) TO — X =Y./7 (27 ) | MIN AT TIME: 05 30
CALIBRATION VERIFICATION: ROTAMETER READING —%-Y___ TIME: _LLX__
“IF > 10%, SAMPLE ROTAMETER READING ._‘t___ TIME: L0y
TUBES SUSPECT, RESAMPLE % DIFFERENCE

| SAMPLE COLLECTION
g:-%agéﬂ TUBE NUMBER: _LC 474! am%.olﬁzé"remx TUBE NUMBER: _T YY388
STOP TIME: 1200 COLLEGTION CONDITIONS:
START TIME: _Jy . 5D
TIME ELAPSED (T) 1. 9@ . 0 © pinuTES

TOTAL VOLUMETRIC FLOW CALCULATION
Vm=TxQA=L0.20 x _#)7 . 4/.7 UTERS (vm)

Vs=VmxPA x 208 = _/:3Y __ LTERS (Vs

760 273 +tA
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
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Donohue FITPTTE SOIL GAS SURVEY FORM @’
cuenT: _EFA 47C¢ pate: 1 13/92 EPASASNO. 9 798€ &5 &
SITE: Hmro DONOHUE SPLNO.: HD TTO7

PROJECTNO.. __ 22226 |
SAMPLING TEAM: _M. Kue | ,/1D' Daww/f’- Puchalsle

~ SAMPLING CONDITIONS
TEMPERATURE: 92 e a2x59- °C (ta) HNu: — € ppm
BAROMETRIC PRESSURE (Pa): —J2.23 mm Hg at 715 £fm ) Hes: — & ppm
RELATIVE HUMIDITY: — % 12205 s CHe: 0 %LEL
WIND: C_____ mphtrom ~—
WEATHER: _Sur17\
SAMPLE GRID COORDINATES.: N E 0-/S
SAMPLING INTERVAL: 30 r

SOIL CONDITIONS AT SURFACE: _H1$ 0dst - Intim i tenl 4 waluenT  host,ymoss

S

o

. . PUMP CALIBRATION
PUMP MFG/MODEL/SN: 167;/ \al /éz/ air / 2196
/ ’ ] /7
CALIBRATOR MFG/MODEL/SN: Mﬂiy.a.:ﬁ,/.z_f 1220
INITIAL CALIBRATION (Qa) TO X = ¥./7 (N=7) UMINATTIME: Q530 -
CALIBRATION VERIFICATION: ROTAMETER READING — 20 TIME: L3¥2
“IF > 10%, SAMPLE ROTAMETER READING —<%+2 _ TiME: 378
TUBES SUSPECT, RESAMPLE % DIFFERENCE Q -
; SAMPLE COLLECTION
TENAX €19 .
£-19 cHARCOAL TUBE NUMBER: _ L C Y 7MY  @HARCOALTENAX TUBE NUMBER: _ 13727
STOP TIME: COLLECTION CONDITIONS:
40 - .
35 START TIME: Gty YAl Uha CAaTA al T=/rmn
i TIMEELAPSED M) _L9-00.00 _mmnuTes  dwk beid DIsnk af i Joabon

TOTAL VOLUMETRIC FLOW CALCULATION

10-00

VM =T x QA = G st 4')7/ - UITERS (Vm)
Vs=VmxPA x 298 = {73 UTERS(Vs)
760 273+A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



IVOS™

Danchue EECIRTILE SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

FC
CLENT: _EOA Al s oate: M 13 )g0 EPASASNO. S782¢/ €-20 2
SITE: FAm LD DONOHUE SPLNO.: HDTT ¢ ¥
PROJECTNO..  20V2.L teld Blang

SAMPLING TEAM: m/(/eh//3 DOvNLS /T—pw/w/,rb(

| SAMPLING CONDITIONS

TEMPERATURE: 42 °F-32x5/9= °C (ta) HNu: —©  ppm

BAROMETRIC PRESSURE (Pa): 2322 mm Hg at L2 L5~ AM#EW) HeS: —<____ppm
s RELATIVEHUMIDITY: % CHe: 0 % LeL

WIND: o mph from :

WEATHER: .S U nn S

SAMPLE GRID COORDINATES.: N _E fake—~ at 09

SAMPLING INTERVAL: 0 t ambent” qir w.L«/

SOIL CONDITIONS AT SURFACE: /‘~/ /’f’

. PUMP CALIBRATION /U v noz* _wauL

PUMP MFG/MOD —

CALIBRATOR MFG/MODEL/SN === — AT
N’ INITIAL CALIBRATION (Qa) T Mmms\
: ROTAMETER READING ———_ TIME. —=a
ROTAMETER READING e TIME: e =,
% DIFFERENCE :

Jod SAMPLE COLLECTION
TENM
£-20 CHARCOAL TuBE NUMBER: T.C ¥ LYg0 efirddoacenax Tuse Numser: _LG O

A
STOP TIME: | b COLLECTIQN CONDITIONS:

START TIME: : :
TIME ELAPSED (T) [ O.20  MINUTES —C2osed @Ben TTO7
Wmumaﬁm FLOW CALCUEATION ™~~~
Y . //’ iLL g
VmaTx0A==bT7 x 2=29 o LITERS (Vm) ot W”U"b
Vs=VmxPA x 208—"= _______ LITERS (VS

/zao/ 273 + 1A
~~*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN. -
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Srermn MmAQ

’ SOIL GAS SURVEY FORM W/
ARCHITECTS C/
$CIENTISTS

b

CLIENT. S04 AQCS DATE: 11)13)9C EPASASNO.: 379J5C & 22 2

SITE: Ao DONOHUE SPLNO.: HD/TToq

PROJECTNO..  2CC2& TP Guaro

SAMPLING TEAM: _ID) Z/u:h D D"w’hs / pucM/J&

SAMPLING CONDITIONS
TEMPERATURE: 18 °F-iaz X5/9 = °C (ta) HNu: 2 ppm
BAROMETRIC PRESSURE (Pa): 3223 mm Hg at £2/5_ AMEW HeS: —& __ppm
RELATIVEHUMIDITY: @72 % CHe: _© % LEL
WIND: ) mph froMm e ~r
WEATHER: __SuY NN

-~

SAMPLE GRID COORDINATES.: N E NoTAgiiwble
SAMPLING INTERVAL: n J/

SOIL CONDITIONS AT SURFACE:

; A S a0ty 724
: \m\ PUMP CALIBRATION .
PUMP MFG/MOD ; /

NOT Agollobie.
CALIBRATOR MF@MODEm_></ 92
INITIAL CALIBRATION (Qa) TO LMIN AT TIME:

CALIBRATION VERIFICA ROTAMETER READING —=- — TME: — -
“IF > 10%, ROTAMETER READING e TIMEL__
TUBESSUSPECT, RESAMPLE % DIFFERENCE : T

SAMPLE COLLECTION

TERAX £-13

CHARCOAL TUBENUMBER: 1CX¥2Y|  GHARCOALTENAX TUBE NUMBER: T IY¥

STOP TIME: COLLECTION CONDITIONS: i AL2PS A2D

START TIME: Accuudan e) (A0 1 Tu3SR woTen.
TIME ELAPSED (T) 40T AL2 LML MINUTES sthersp Fees AS

\ TOTAL VOLUMETRIC FLOW CALCULATION
Vm=Tx QA= x = LTERS (Vem)-—— ~ =~

Vs=VmxPA x ZQM’WS)' r\c‘?‘ CW/ l(aéﬂ»CL/
760 273 T

g \\_\
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COEUMN.\
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Donchue RECEITIE SOIL GAS SURVEY FORM

ARCHMITECTS

SCIENTISTS

CLENT: & P4 Mes DATE: ' 29>  EPASASNO. 3095 & L5 ¢
SITE: FAm L DONOHUE SPLNO.: _H#N IT =/ ¢
PROJECT NO.. ___ 202

SAMPLING TEAM: _I N Yueh) / D. Douns fT_ Puchg s 2

[ AR XA KRR CRRKANAIRS: R e s PR

~_:  SAMPLING CONDITIONS

TEMPERATURE: 1 & °F-32x59 = °C (ta) : HNw: =2 ppm

BAROMETRIC PRESSURE (Pa): 32.23 mmHgat 1245 Ah@ HeS: — < ppm
« RELATIVEHUMIDITY: _ 9L % CHe: -9 % LEL

WIND: o mph from

WEATHER: WM\{F

SAMPLE GRID COORDINATES.: N E L-13

SAMPLING INTERVAL: 2 .00 ft '

SOIL CONDITIONS AT SURFACE: _S vty visibly G SOy

: PUMP CALIBRATION
PUMP MFG/MODELISN: — (o7 /'om /&g YANREZ,

CALIBRATOR MFG/MODEL/SN: EXx<al /Sengd 25 /33 >
o INITIAL CALIBRATION (Qa) TO —X=¥17 N=7)  LmMIN AT TIME: _2S.3D

CALIBRATION VERIFICATION: ROTAMETER READING —f22__ TiMe: LY 4C__
“IF > 10%, SAMPLE ROTAMETER READING —%4-0___ Timg: /395"
TUBES SUSPECT, RESAMPLE % DIFFERENCE o -

NN i e

SAMPLE COLLECTION

| TEWAX ¢ L- 15
£-21 dHARCOAL TUBENUMBER: 1€ 1S95  erARGOALTENAX TUBE NUMBER: _T.Y /6/
L% STOP TIME: -&% | COLLECTION CONDITIONS: 0@ wemiweerd
4% STARTTIME: &%/ _ CavilCCansy

TIME ELAPSED (T) —10:00. 0C _ MINUTES

TOTAL VOLUMETRIC FLOW CALCULATION
Vm=TxQA=_E+FZory__ 4. '7  « 4,7 UTERS (Vm)

;0,09

”~
Vs=VmxPA x 298 = _[:7)  LITERS(Vs)* ,
760 273+ A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
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Donchue RALIREILE SOIL GAS SURVEY FORM
cLenT. _EPA MCS oate: _11:3)90  epasasno: 57938 & -7
SITE: +1 e DONOHUE SPLNO.: _#HDTT ~| |

PROJECT NO.. 20 02

SAMPLING TEAM: __ /Y Zu.&/u(,/ D DW/ ’fﬂuo/xa/rb(

SAMPLING CONDITIONS

TEMPERATURE: 48 or_32x59- °C (ta) HNu: —@_ ppm
BAROMETRIC PRESSURE (Pa): 22.25 mmHgat /203 AM@ Hes: Y ppm
RELATIVE HUMIDITY: G2~ % cHe: O e EL

WIND: 0 mph from

) unnd . ceolin 4~
WEATHER: __SYANY 5 ol

SAMPLE GRID COORDINATES.: _ N e (R
SAMPLING INTERVAL: 2 7" oy Auoet—

SOIL CONDITIONS AT SURFACE: _ SUnli . dAr4

- PUMP CALIBRATION
PUMP MFG/MODELISN: 1/ gaﬁ‘bﬂm /2/9¢6
CALIBRATOR MFG/MODELISN: —2cal/Sovls 25 />
INITIAL CALIBRATION (Qa) TO X _=Y¢! "2"’71 LMIN AT TIME: 2330
CALIBRATION VERIFICATION: ROTAMETER READING 23S« mye: L 3/0
“IF > 10%, SAMPLE ROTAMETER READING —f e TiME; L8335
TUBES SUSPECT, RESAMPLE % DIFFERENCE o .
E 10 ¢ SAMPLE cou.lscgm?zw7
U«G* 7 TC%QSOAL TuBE NUMBER: 1< 3154 SHREOALTENAX TUBE NUMBER: T Y 2!
"3 \0 STOPTIME:  (roerdo—r COLLECTION CONDITIONS:
3 START TIME: DT i T Su 0hen, yetons Ba,

2erw AR

TIME ELAPSED (1) L0000 © wminutes Ve bl (in wese 7)

AT SarPlim@eriod

TOTAL VOLUMETRIC FLOW CALCULATION

Vma=TxQA=_/2 8 yx_ 4.7 = 1.7 UTERS (Vm)

-
Vs=VmxPA x 208 = _L.7> _ LITERS(Vs)
760 273 +1A ‘

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




- 753D
Donohue RECILTILE SOIL GAS SURVEY FORM k)_/

ARCHMITECTS
SCIENTISTS

CLENT: _EPA AV (S pATE: _!l /u,!fc EPASASNO.. 37435€ -25, /
SITE: Hhmee DONOHUE SPLNO.: #[DTT /2

PROJECTNO.: _2¢ -2

SAMPLING TEAM: TN W& u\lm Dumpl‘f pwlx@ob(

_ SAMPLING CONDITIONS

TemperaTURE: ¥ °F-32x59 = °C (ta) Hnvu: < ppm
BAROMETRIC PRESSURE (Pa): 12:23_ mm Hg at L2 AMEW HeS: —Z ___ ppm
RELATIVE HUMIDITY: 9L« CHa: O %LEL
WIND: p mph from '
WEATHER: _SY » }(ﬁm

v
SAMPLE GRID COORDINATES.: N E T-2L
SAMPLING INTERVAL: d.ce f
SOIL CONDITIONS AT SURFACE: cinved - Sond Nean «cg,;/\.:, LT p /es

. PUMP CALIBRATION
PUMP MFG/MODELSN: — G1lian / Grla /aﬁe-e—.%- 2190

CALIBRATOR MFG/MODEL/SN: 2.2 €2/ [Sentidung / 25 1> 0
INITIAL CALIBRATION (Qa) TO X=Y.17 / n=7)  LUMINATTIME: _ 0530

CALIBRATION VERIFICATION: ROTAMETER READING —£:2 . TIME: _£5%5
*IF > 10%, SAMPLE ROTAMETER READING —%-2___ TiME: L6220
TUBES SUSPECT, RESAMPLE % DIFFERENCE Q_ -

SAMPLE COLLECTION
A+ E-2Y
JHARCOAL TuBE NUMBER: 1C 35 SHARCOAL TENAX TUBE NUMBER: 1326 2
STOPTIME: et COLLECTION CONDITIONS: —
START TIME: S Rt pntmitet  Veiliibim o0
TIME ELAPSED (T) /2:20O MINUTES il dale  YCAZmeders 7 &'zzéﬁa}b

TOTAL VOLUMETRIC FLOW CALCULATION
Vma=TxQA=_J0 9 x 417 = ¥/, 7 UTERS (Vm)

Vs=VmxPA x 298 _L_7__ LITERS (Vs)*
760 273 +tA

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




. | ~ Iﬂ
ENGinEERS SOIL GAS SURVEY FORM {/ 7“’ V)
ARCHITECTS \\_—-"
SCIENTISTS
CLIENT: COA  AN2CY  pate: _I /9T EPASASNO.: >1s%¢ 32
SITE: e DONOHUESPLNO.: _H DT -2
PROJECT NO.: 20316 _
sampunG TEAM: W1 Yard /D DOMM«O / JOU chall)oq
RED RSt wymﬁxﬁ ’WN”"?::' BN
SAMPLING CONDITIONS
TEMPERATURE: 4Y o _32x50a °C (ta) CHNu: — & ppm
BAROMETRIC PRESSURE (Pa): 32233 mmHg at _I£1 5" AMFW HzS: —C __ppm
RELATIVE HUMIDITY: __ 9% % CHa: _ O o LEL
WIND: 2 mph from ~
WEATHER: ___C021 . Ayl -
SAMPLE GRID COORDINATES.: N E-T-2|
SAMPLING INTERVAL: 3,00 ft

. SOIL CONDITIONS AT SURFACE: - mwnrb* Z Sand - hiAn DOM‘C M b&m

\ PUMP CALIBRATION
PUMP MFGMODELSN: — G lan [GHlair Z 2/7b
CALIBRATOR MFG/MODEL/SN: —&X /957 3>
INITIAL CALIBRATION (Qa) TO X2 X =Y.' 7 (n= 7) UMIN AT TIME: O30
CALIBRATION VERIFICATION: ROTAMETER READING —%:0  TiME: /693> -
“IF > 10%, SAMPLE ROTAMETER READING — -2 TIME: /2! S
TUBES SUSPECT, RESAMPLE % DIFFERENCE o__-
SAMPLE COLLECTION
t-3c &TR%YEZL TUBE NUMBER: _1 ¢ ¢4 cfxn%c*msmx TUBE NUMBER: _T 1722
STOP TIME: J COLLECTION CONDITIONS: LtEr o 121 7=

Z/_“,",‘;: STARTTME: _ teowtedy Jidnialy DimmelE  Suon
t4s  TMEELAPSED(T) _10.01.00 wMNuTES Llatid —atked Jown Sorpl ¥etis
r ol

TOTAL VOLUMETRIC FLOW CALCULATION

Vma=TxCA=_1202 x_4/7 . Y17 UTERS (Vm)

VsaVmxPA x 298 _LJJ_ LITERS (Vs)*
760 273 +tA

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




Danohue PR SOIL GAS SURVEY FORM O/q/:t)

ARCHITECTS L’L—/
SCIENMTISTS

CLENT: _EAPA A5 DATE: 11]i//9O  epasasno: S7¢CE  £-3. 3
SITE: Him o DONOHUE SPLNO.: _HDTT -1%
PROJECTNO.. ___ AP O>L

SAMPLING TEAM: _Qz_ cuenl / D. ’Zﬂ@s // 2 (_/g/slu

- © SAMPLING CONDITIONS

TEMPERATURE: 35 F.32x58=_Le7 °C HNu: — € ppm

BARCMETRIC PRESSURE (Pa): 32-2¢ mm Hg at M@PM Hes: — O ppm
wr RELATIVEHUMIDITY: 81 < CHa: L %LEL

WIND: 5710 mphfrom &

WEATHER: —__Sunny  mild

SAMPLE GRID COORDINATES. N e D-24

SAMPLING INTERVAL: 3.9 ft

SOIL CONDITIONS AT SURFACE: _$3dnduy V. 31hle G SOy

) PUMP CALIBRATION P‘“'Vv" cef Yj;‘“"’ﬁ s w2
PUMP MFOMODELSN: — (=ilidn [Gla- /2196 123 ‘f" o3
CALIBRATOR MFG/MODEL/SN: 2l [Sensidvupe [25/33 o '
o’ NITIAL CALIBRATION (Qa) TO X= 417 N7 [ MINATTIME: 2420
CALIBRATION VERIFICATION: ROTAMETER READING 420 TiMe: _G37e
*IF > 10%, SAMPLE ROTAMETER READING 4.9 TiMe: X 2720
TUBES SUSPECT, RESAMPLE % DIFFERENCE 8, . Arn
SAMPLE cou.scrgr;
+

E-32 gﬂg‘cé& TUBENUMBER: TCMEYR ﬁmrremx TUBE NUMBER: T 1 7/L

3¢ STOP TIME: L.V COLLECTION CONDITIONS:

VA, STARTTIME: W27 ~ wubth Al v paatl 3o ars

9‘;’5‘\" TIME ELAPSED (T) 1.00 MINUTES ;J“ﬁ_ﬁu Y #H lﬁd_{r? I)ﬂbc’ L ANTTD O M

VmaTxQAs_1Lo0Q x_4.17 o 417 UTERS (Vm)
Vs=VmXPA x 208 = [.79  ureRs (Vs)*

*RECORD Vs AS CHAIN OF CUSTODY REMARKS COLUMN.



 cimcans SOIL GAS SURVEY FORM DGys

ARCHITRCTS

SCIENTISTS

CLIENT: £P% H12c¢S paTe: 1/ /142 EPASASNO.. JS765F &-3 5
SITE: Foimce DONOHUE SPLNO.: D 7-/S

PROJECTNO.: _ FO -}o

SAMPLING TEAM: | Ken] /D Duﬂm /7 /)u chal e

SAMPLING CONDITIONS
~” i

TEMPERATURE:— 23 - sF_g2x58a~_/ 67 *C) HNu: — 2 ppm
BAROMETRIC PRESSURE (PA): 22- 26 mm Hg at 2522 AWPM HeS: — O ppm
RELATIVEHUMIDITY: S/ % ' CHa: _C % LEL
WIND: S 10 mphfrom —_~E -
WEATHER: __Suny . mi/d
SAMPLE GRID COORDINATES.: N E F-25
SAMPLING INTERVAL: 2.0 f

SQiL CONDITIONS AT SURFACE:

PUMP CALIBRATION

PUMP MFGMODEL/SN: (2l n / &lal L2/ed

CALIBRATOR MFGIMODEL/SN: —22Cer/ [ Sensidyne [ /990
INITIAL CALIBRATION (Qa) TO X217 D=7 UMINATTIME: _QE00

CALIBRATION VERIFICATION: ROTAMETER READING £.2° __ TiME: 2§35 b
“IF > 10%, SAMPLE ROTAMETER READING —2:0¢  TiME: 093y
TUBES SUSPECT, RESAMPLE % DIFFERENCE Q :
. SAMPLE cou.scn%u
‘rzabb4‘l A ‘5D
CHARCOAL TUBE NUMBER: _1¢ 2182 CHARCSALAENAX TUBE NUMBER: T Y2~
STOPTIME: M0 o COLLECTION CONDITIONS: — _
START TIME: _; str Suihon cruabed X  Jo-60 S¢onal,
TIME ELAPSED (T) L2 -3 MINUTES okdon) Hept  Eotomgder  yisidbe U’%

TOTAL VOLUMETRIC FLOW CALCULATION

Vma=TxQA=_10-00 x 417 . Y7 uTerRs vm)

Vs=VmxPA x 298 = 1 7 LITERS (Vs)*
760 273 +tA

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

2/ maG



Donohue EEEIEITR SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

CLIENT: __£PA Al (s DATE: _ '/ /i /70 EPASASNO.: _4797€ €3 3,
SITE: Hymg DONOHUE SPL NO.: D 17 /L

PROJECT NO.; SO (,
SAMPLING TEAM: A iy t’h/ /D 1 /’/’ Pu chalsles’

SAMPLING CONDITIONS

TEMPERATURE: 33" F-32x 5/9 =__lr67 _°C(ta) HNu: — < ppm
BAROMETRIC PRESSURE (Pa): 1222 mm Hg at .20 _ AMPM HeS: —£ ___ppm
RELATIVE HUMIDITY: S/ % CHe: & % LEL
WIND: 3712 ____ mph trom N T

WEATHER: Y0y i/ d

SAMPLE GRID COORDINATES.: N e [ty

SAMPLING INTERVAL: 3.0 t

. PUMP CALIBRATION
PUMP MEG/MODELSN: — Crlisn  Jralal - /2196

/.
CALIBRATOR MFG/MODEL/SN: —&2Ca/ [ Senfduns /237 >3-
INITIAL CALIBRATION (Qa) TO X = Y:17 RZ7 _ LMINATTIME: _C€c o

CALIBRATION VERIFICATION: ROTAMETER READING —4.9% _ Time: _ /005
“IF > 10%, SAMPLE ROTAMETER READING —%-%° _ TiMe: 1035
TUBES SUSPECT, RESAMPLE % DIFFERENCE Q -
; SAMPLE COLLECTION
CHARCOAL TUBE NUMBER: _1 ¢ Y20 GUAREOALTENAX TUBE NUMBER: _ T Y727
STOP TIME: Méﬁ/.k-d/‘ COLLECTION co~omo~s: ,
START TIME: — 7" Caehon  cunld | ) hdewn /e T

TIME ELAPSED (T) .10 . CD MINUTES vl (bl potame G aua Lzﬁ_n?d

TOTAL VOLUMETRIC FLOW CALCULATION
VmaTxQAa_ {205 x_“(7  .4/)7 UTERS(Vm)

Vs=VmxPA x 208 « _l-79  UTERS(Vs)

760 273 +tA
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




Danohue RECIETHE SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

CLIENT: £°4 A0S DATE: /1 /:4/5% EPA SAS NO.: 5959 €~
SITE: =i o DONOHUE SPLNO.: HD ED /L

PROJECTNO.:. 023256
SAMPLING TEAM: _M th;b/ /D l)g&w\/ﬁ Pu chal< Jed

_  SAMPLING CONDITIONS
TEMPERATURE: 2 or_33x58=_[ k7 °C ) MNu: — 92 ppm
BAROMETRIC PRESSURE (Pa): 25:22. mm Hg at 2322 KMIPM M2S: — < ppm
RELATIVE HUMIDITY: 2/ % cHe: € % LEL
WIND: -1 mph trom ___ S -
WEATHER: Sinny miid
SAMPLE GRID COORDINATES.: N e K- [\
SAMPLING INTERVAL: 3.0 _ft

SOIL CONDITIONS AT SURFACE: __S M cLld  Sumgce

PUMP CALIBRATION

PUMP MFG/MODELSN: — (1 liom | &lan L R
CALIBRATOR MFG/MODEL/SN: ___C.&Z_Aém« sdigng  J/25/323

INITIAL CALIBRATION (Q) TO X =717 N=7_ UMINATTIME: 620

CALIBRATION VERIFICATION: ROTAMETER READING —$:55  TIME: 235 ~
*IF > 10%, SAMPLE ROTAMETER READING —4:20  miMe: /100
TUBES SUSPECT, RESAMPLE % DIFFERENCE . :
SAMPLE cou.scnog
TErMAX — . Man. E37 —
CHARCOAL TUBE NUMBER: _LCYT¥2- CHARCOAL TENAX TUBE NUMBER: T Y6 7Y
STOP TIME: 4—-—:5 popL L. COLLECTION CONDITIONS:

START TIME:
TIME ELAPSED (T) L& - OO0 MINUTES

#/IL\{QLJIL&____

TOTAL VOLUMETRIC FLOW CALCULATION
VmaTxQA=_ My 417 . 4l.7 uTERS (Vm)

[0. 09

Vs=VmxPA x 208 = _1:79  UTERS(Vs)
, 760 273+ A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



Donchue RECIRII LY. SOIL GAS SURVEY FORM

ARCHMITECTS

SCIENTISTS

CLIENT: E°A AQCS DATE: /)14 EPASASNO.. 5 2§7C £-¥2 «
, DI

SITE: Hyymee DONOHUE SPLNO- X <

PROJECTNO.. _d0o2 ¢

SAMPUNG TEAM: __ M Euen|

. SAMPLING CONDITIONS
TEMPERATURE: F-32x59= °C (ta)

BAROMETRIC PRESSURE (Pa):
RELATIVE HUMIDITY: %

WIND: — mph from ot Syl ble

WEATHER:

mm Hg at

\ PUMP CALIBRATION W‘L‘:’/’
PUMP MFG/MODEL/SN:

CALIBRATOR MFG/MODEL/SN: o
INITIAL CALIBRATION (Qa) TO —_ UMIN AT TIME:
CALIBRATION VERIFICATION: ROTAMETER READING ——— TIME:
“IF > 10%, SAM ROTAMETER READING — TIME:
TUBES SUSPECT, RESAMPLE % DIFFERENCE :
" SAMPLE COLLECTION
cmAcXOAL TUBENUMBER: 1S HYSY  etaReBAUTE HN/AX TUBE NUMBER: Y712
STOP TIME: _ COLLECTION.CONDITIONS:
: NSt ap2) i@ bl naviv xols
MINUTES V\Ac Xrﬂ'a&é ‘hJ Lwe—-

TOTAL VOLUMETRIC FLOW CALCUL ATION—- —_—
Vm=TxQA= X . = LITERS (Vm)no‘?‘ 4‘44;:// c:,'/:bz_

VseVmxPA x 29— — ____ LITERS (Vs)*

evoy? Shde
“RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




—~4Yyr

SOIL GAS SURVEY FORM

ARCHITECTS

ICIENTISTS

CLENT: _ £24 ALY S DATE: _ 4 Ly /9¢ EPASASNO: A74YE €4«
SITE: o DONOHUE SPLNO.: B2 T mSDc/
PROJECTNO.: ___ACT 24

SAMPUNG TEAM: 1 Euen |

SAMPLING CONDITIONS /’

TEMPERATURE: __F '- 32 X 59 = T e
BAROMETRIC PRESSURE (Pa): mm Hg at ee—— AM/PM- H2S! e— o __ppm
RELATIVEHUMIDITY: — % [y CH& —LEL
WIND: mph from Aot a2 )izl ~

WEATHER: i :

\ PUMP CALIBRATION /
PUMP MFG/MODEL/SN: s —

CALIBRATOR MFG/MODEL/SN: /
INITIAL CALIBRATION (Qa) TO — LMIN AT TIME:
CALIBRATION VERIFICATION: ROTAMETER READING e TIME:

*'IF > 10%, SAMP. ROTAMETER READING
TUBES CT, RESAMPLE % DIFFERENCE -

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER: @ Y235 MAX TUBE NUMBER: 1 Y673
STOP TIME: | COLLECTION CONDITIONS: *

START TIME: _—= IaHw o1k /Lw

T FSED (T) MINUTES Uxoooed Aileto

TOTAL VOLUMETRIC FLOW CALCULATION
VMma=TxQA= x /:/JIERS' m) ot Ci/’}.f’ﬁ}"fﬂb'&—
Vs=VmxPA x 298 = . - ___ LITERS(Vs)

760 273 +tA- T
*RECI s IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



E-4y

Donchue EECTERTTY SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

CUENT: __E7% A2CS DATE: _//[1V]9C  epasasNO: S HMIE eyy [
SITE: st 2al® DONOHUE SPLNO.: 4N 7T S0
PROJECTNO.: ___2O3Ab
SAMPUING TEAM: /N Yy éin |
TEMPERATURE: *F-32x 59 = °C (ta) _— HNu: — ppm
o

BAROMETRIC PRESSURE (Pa): mm Hg at em———— AM/PM H2S: e ppm

it —
RELATIVEHUMIDITY: %  _— . CHa % LEL
WIND: ____ mph trom 7t e / bl
WEATHER: <

1
. PUMP CALIBRATION .

PUMP MFG/MODEL/SN: not 6900/’ Caé-éc’/’

CALIBRATOR MFG/MODEL/SN: —

INITIAL CALIBRATION (Qa) TO /wm AT TIME:

ROTAMETER READING ee———— TIME:
ROTAMETER READING e TIME:
% DIFFERENCE

CALIBRATION VERIFICATION:
*IF > 10%, SAMP,

SAMPLE COLLECTION

E-vy -
CHARCOAL TUBE NUMBER: _TC3IYY @mmsmx TUBE NUMBER: _I_ Y 7!3
STOP TIME: COLLECTION CONDITIONS:

START TIME:_——— A=t a0l ple_ _matnx Colte,
nmh:ms X peped Fubeo

TOTAL VOLUMETRIC FLOW CALCULATION

VMmaTxQA= b ¢ LITERS (Vm) i
Ves=VmxPA x 298 LITERS (Vs)* not “,7? ol Caloli

R/rso/mﬂ«
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




E o

Danahue EELILITEE SOIL GAS SURVEY FORM

ARCHMITECTS

SCIENTISTS

CUBNT: _L£5A AN DATE: i) ) */,/ 70 EPASASNO: S793C& €-% v
SITE: ot DONCHUE SPLNO.: A TTA15DC 2

PROJECTNO.. __2C C 24
SAMPUNG TEAM: Y. Ve

~ SAMPLING CONDITIONS /
TEMPERATURE: o F-32x5/9= °C (ta) G zpm

BAROMETRIC PRESSURE (P): mmHgat — AM/PM./HzS: —_ ppm

RELATIVEHUMIDITY: o % / bu_
. ) »
WIND: . mph from f 07" 67&0 A ~—

WEATHER:

\ PUMP CALIBRATION "
PUMP MFG/MODEL/SN: — ot ¢ ‘;‘.25’) 1ok Li_
CALIBRATOR MFG/MODEL/SN: —
INITIAL CALIBRATION (Qa) TO — LMIN AT TIME:

ROTAMETER READING e TIME:

ROTAMETER READING e TIME:
SPECT, RESAMPLE % DIFFERENCE -

CALIBRATION VERIFICATI
*IF > 10%,

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER: L C YY) camcoﬂu&x TUBE NUMBER: _L_ Y& 9Y

STOP TIME: COLLECTION CONDITIONS: ——
we——-———‘ﬁf a2)igbls YNV soke AuplicaTe

TIME ELAPSED (T) MINUTES e X ,@&M

TOTAL VOLUMETRIC FLOW CALCULATION

Vm=TxQA= x - TERS (VA)
Vs=VmxPA x 298 }JTERS(\‘:) /70‘/—57?0//;@5&,/

760
*REC s IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



ATTACHMENT C

LABORATORY RESULTS
FIELD TRIAL SAMPLES



Transmission from:

ITAS - Cincinnati
11499 Chester Road
Cincinnati, Ohio 45246
FAX # {(513) 782-4644

Voice # (513) 782-4600

From: /fm’/c/( | ARRELL

Department: _ Gcsrr

To: _CHMULLVE KHAZAE (BTEER

p——— -

Company: __ Jawusve § Assoe472s

Departmenti

FAX #: _ /-#/%- 95p- 9547 _ , -

Voice #:

Special Instructions/Comments:
forM A B [E  FAC AL T B IIFE

Fol  FunTied. pwrd  cowTacr [Jatien foknss

@G 23-782- 9208

Disposition of Original: () Returnto Originator (O Discard

Total Number of Pages including this cover sheet: 2 FAX Operator: ég‘




YOLATLE GRGANKS AMALYSIS DATA SHEET

HOTTC (=0 |

LAB MAME: PEI ASSOCIATES COMTRACT: SAS 5798~ | S79gE-1 / S799g-2
SNPLE HATR}X: TENAX LAB SAMPLE D AD-11-064-014A
SAPLE YTAVOL: NA LABFLE D: ST98-€1
LEVEL Clow /med) Low DATE RECEVED: 11/8/90
& MOISTURE . not dec. NA DATE AMALYZED : 11/8/%G
DLUTION FACTOR: 1
COMCENTRATION UNITS: A&/ -
CAS NO. COMPOND | NE=0E~ g
R DET. LMIT
74-87-3 CHLORDMETHANE 248 U
74-83-9 BROVOMETHANE 2401 U
TS-01—4 VINYL CHLORDE 238 U
75-00-3 CHLORGETHAME 346! U
75032 METHYLENE CHLORDE £3 -l
67-64~1 ACETOME WS &0
73-13-0 CARSON DISULF DE ! 248 u
T5-35-4 1,1-DICH ORCETHENE 258 v
TS-34-2 1,1 -DICHLOROETHAME 2.5l u
540-53-0 1 2-DICHLORCETHENE (TOTAL) 25 v
67-66-3 CHLOROFORM 2 7]
107-06-2 1 2-DICHL ORCETHAHE 25 U
78-93-3 2-515T ANDNE ER
71-55-6 1,1 ,1-TRICHLORCETHAXE 2z 5 u
56-23-5 CAREON TETRACHLORDE 2 58 u
108-05— YINYL ACETATE 230 U
TS-27-4 BROMODCHLORGMETHAME 25 U
78-87-5 1 2-DICHLOROPROP ANE 248 U
10061-01-5 wis=1_3-D ICHLORDPROPENE 25 U
79-01-6 TRICH OROETHENE 2.5 U
12¢~48-1 DBROMOCHLOROMETHAMNE 2 U
79-00-5 1,1 2-TRICHLORDETHANE 245 U
71-43-2 BENZENE 2] &l J
10061 -02-6 frans-1 3-DICH OROPROPENE ! 2 B U
75-25-2 BROMOFORM Ayl
108-10~1 4-METHIL-2-PENT ANDIE 33 u
$91-78-6 2-HEX AMDME 300 U
122-18-4 TETRACH.ORDETHEE 23 v
79=34-5 1,1 2 2-TETRACHLORCETHANE L3 v
108-68-3 TOLUENE 7z 24 X
108-90-7 CHLOROBENZENE 25 U
100414 ETHYL BENCEMNE 25 U
{100-42-5 STYRENE 25 u
1330~20~7 XYLENE (TOTAL) 25 U

FORM 1A YOA




—

VOLATLE SRGANICS ANALYSS DATA SHEET o
TENAT MELY DENTF D COMPOLIES HDTT -

LAB NAME: PEI ASSOCIATES CONTRACT: _$AS S795-E | 5796~£1 / S798-2

SAMPLE MATRI : TENAX LAB SAMPLE D: K01 1-064-01 A

SAPLE YTAOL: NA | LABFLE D: S798-£1

LEVEL Clow /med) Loy DATE RECEVED: 11/8/90

| MOSTURE: not deo. NA OATE AMALYZED: 11/3/%0

DLUTION FACTOR: 1
NUMEER OF TIC'S FOLMD: 2
o CONCENTRATION UNITS : NG/L

CAS NUMBER COMPOLMND NAME _ — RET.TPE  Ne€e— @

76-13-1 112-TRICHLORD- 1 22-TRFLUORCETHANE 92| Zo 561[ 7
=

UNKNOYN _HYDROC AREON 1126 2 19

FORM 1E YOA-TC



IOTTC2 -2

YOUATLE TRGANICS ANALYSIS DATA SEET

LAB NAME. PEl ASSOCIATES CONTRACT: SAS 3798-E | 5738E-3 /'57'%-4}

SAMPLE MATRIX: TEN A% LAB SAMPLE D- XO0-11-064-024
SAMPLE YT/VOL: NA LABFLE D: 579863
LEYEL Clow /med) LO¥ DATE RECEVED 11/8/90
% MOSTURE: not dec. NA : DATE ANALYZED: 11/8/90
DLUTION FACTOR: 1
- | cocanraton wrs: N G f L

CAS ND. COPOND NG=De— ]

. OET.LIMIT
74-87-3 CHLORDMETHAE = g0 u
74-83-9 BROMOMETHANE 18l U
75-01-4 YNYL CHLORDE Jol v
75-00-3 CHLOROETHAME S0
75-09-2 METHYLENE CHLORDE wh 8
67-64-1 ACETOME * g 30
73150 . CARBON DISULFDE 3
TS=-3%-4 1,1-DICHLORCETHEME 28 U
75-34-3 : 1,1 -DICHLOROETHANE 2 1]
S40-59-0 1 2-DICHLORCETHENE (TOTAL) 2 U
67-66~3 CHLOROFORM 2 5 u
107-06-2 1 2-DICHLORTETHANE 2 8 v
79-93-3 2-6UT ANONE S y
71-55-6 1,1,1-TRCH.ORDETHANE 52 B
86735 CARBON TETRACHLORDE 2 y
108-0%5—4 YINYL ACETATE & U
P8~ 274 BROMOD ICHL ORDMETHANE 2 u
79-67-5 1 2-DICHLOROPROP ANE 2 y
10061-01-S cis~1 3-0CH.OROPROPENE PAY . I
79-01-% TRICLCROETHENE 248
124~49-1 OEROMOCHLOROMETHANE 248 U
79-00~5 1,1 2-TRCHLOROETHAMNE 2 5 U
T1-43-2 BECENE A2 J
10061-02~% trans~1 3-DICHLOROPROPENE 2 U
75-25-2 BROMOFURM Z 5 u
168-10~1 4—ETHYL - 2-PINT ANONE s y
591-78-6 2-HEXANONE 540 U
127-18-4 TETRACH, OROETHENE 2 u
T9-34-5 1,1 2 2-TETRACHLORCETHANE 28y
108-88-3 TOLLENE =2 .|
108~90~7 CHLORUEENITNE 2 85 U
100~41-4 ETHYL BENZENE 25 U
100-42-5 STYRENE Z ]
1330-20~7 XEE (TOTAL) 2~ )

FORM 1A VOA



YOLATRE ORGANICS ANALYSTS DATA SHEET —
TENATVELY DENTF ED COPOUNDS H"Dﬂ_oz © {

LAB NAME: PEI ASSOCIATES CONTRACT: _SAS 5798~ | 5796-€3 / 579864
SAN-PLE MATRIX: _ TENAX LABSAMPLE D X0~11-064-02A
SAPLE YT/VOL: NA LAB FLE D: %53
LEVEL Qow /med) Loy DATE RECEYED: 11/8/90
% MOISTURE: not dec. NA DATE ANALYZED 11/8/50
DLUTION FACTOR: !
MUMBER OF TIC'S FOLAD: 3
o concomratTon wms: NG /L
CAS MAEER CRMPOID HAE  — REL.TME #6060
76-13-1 112+ TRICHLORD-122-TRFLUOROETHANE 9:18 Joom[ T
UNKNOWN HYDROCAREON 22l 10 2 o
UNKHOYN_HYDROCARBON 162 4 AT

FORM 1E YOA-TC



LFDTFCE-E{

YOLATLE QORGANICS AMNALYSE CATA SHEET

LAB NAME: PEI ASSOCIATES CONTRACT: SAS S798-€ | S798E-5 / 57966

SNPLE MATRIX: TENAX LAB SAMPLE D: X0~ 11-064-0%A

SAMPLE YTAVOL: NA LAB FLE D: STS9S

LEVEL Clow/med) LoV DATE RECEVED: 11/8/%

% MOSTURE: not dec. NA DATE ANALYZED: 11/8/90
DLUTION FACTOR: i

CONCINTRATION UNTTS: A/ (~/ /__

CAS ND. COPOLD MGG Q
: DET.LIMIT
24-87-3 CHLOROMETHANE  ~ 11 o u
74-63-9 BROMIX-ETHAME 11 8 U
75-014 VINYL CHLORDE 11 8 u
T5-00-3 CHLORDETHANE 1l J8t u
75-09-2 METHYLENE CHLORIDE e B 8
67-64~1 ACETONE I8 a0
75-15-0 CARSON DISULF DE A U
75354 1,1-DICHLOROETHENE lh Al U
75-34-3 1,1-DICHLORCETHANE b #Hu
540-59-0 1 2-DICHLORDETHENE (TOTAL) L &8 u
67-66-3 CHLOROFORM O B u
107-06-2 1 2-DICHLORGETHANE L 8 u
78-93-3 2-BUT ANONE 1t u
71-55-6 1,1,1-TRCHLORCETHANE b A u
=5-23-5 CARSOM TETRACHLORDE o &8 u
108-05—4 YINYL ACETATE 1l 0 u
75-271—4 BROMOD ICH.ORDME THAME L 8 u
78-87-5 1 2-DICH.OROPROP ANE L A
10061-01-5 cis=1 3-DICHLOROPROPENE ‘%_;( T
79-01-6 TRICHLORCE THENE S U
124—48-1 D BROMOCH. OROMETHANE _%La‘ y
79-00-5 1,1 2-TRICHLOROETHANE 3 U
71~43-2 230703, 3 2 J
10061-02-6 trans=1 3-DICLCROPROPENE [} v
TS-25-2 BROMOF ORM™ fg g U
108~10~1 4~METHYL-2-PENT ANOME | u
I591-78-6 2-HEXANONE M U
127-18—4 3" TETRACH.ORCETHENE ) 0]
79-34-5 1,1 2 2-TETRACH.CROETHANE o A u
108~88-3 TOLUENE 392 | F-]
108-90-7 CHLOROBEDNE A v
100-41-4 £THN. BTN 2 U
100-42~5 STYREME o Y
$1330~20-7 XYLEE (TOTAL) ) T

FORM 1 A YOA



—

VOLATLE ORGANICS ANALYSTS DATA SHEET T 3-
TENATIVELY DEMT F £D COMPULNDS m 3 & I

LAB NAME: PEl ASSOCIATES COMTRACT: _SAS S799-€ | 5799-£5 / $798-%5

SAPLE MATRK: TENAX LABSAMPLE D: X0 § 1-064=03 A

SHPLE YT/VOL: MA LAB FLE D: $796-£S

LEVEL (low /med) Lov DATE RECEVED: 11/8/%0

B MOKSTURE : not dec. NA DATE ANALYZED: 11/8/%0

DLUTION FACTOR: 1

NUMBER OF TIC'S FOUND : ! -
concanrraton uims: NG/

CAS MIBER COPOLND NAME  — RET. THE M- 0

76-13-1 112-TRICHLORO~122- TRFLUORCETHANE 920 200! U~

FORM 1E YOA-TIC



LAB NAME: PE] ASSOCIATES CONTRACT: SAS 5798 YELKACD
SAMPLE MATRIX: TENAX LAB SAMPLE D: VBLKACD
SAMPLE YTAOL: NA LABFLE D: VBLKACS
LEYEL (low /med) LoV DATE RECEVED: 11/8/90
€ MOISTURE : not dec. NA DATE ANALYZED: 11/3/90
DLUTION FACTOR: {
CONCENTRATION UNITS:
CAS MO. COMPOUND NG_OC Q
' OET. LMIT
74-87-3 CHLORDMETHANE ™ 10 U
74-83-9 BROMOMETHANE 10] u
TS-01-4 YHYL CHLORDE 10] U
75-00-3 CHLORDE THANE 10} U
75-09-2 METHYLENE CHLORDE 10 S
67-64-1 ACETONE 10f u
75150 CARBON DSWLFDE St U
TS-354 1 ,1-DICHLORCETHENE U
75-34-3 1,1-DICHLORCETHANE U
540-59-0 1 2-DICHLOROETHEME (TOTAL) St v
167-€6-3 CHLOROF ORM 5| u
107-06~-2 1 2-DICHLOROETHANE 5 U
78-93-3 2-BUT ANONE 13 10
71556 1,1,1-TRICHL.ORGETHANE sl u
56-23-5 CARBON TETRACHLORDE Si U
108-05—4 YINYL ACETATE 10l U
75-274% BROMOD CHLOROMETHANE St U
78-87-5 1 2-DICHLOROPROP ANE S{ U
10061-01-5 gis=1,3-DICHLOROPROPENE s{ u
79-01-6 TRICH.ORCETHENE 5l U
124—48-1 DEROMOCHLOROMETHANE St U
79-00-5 1,1 2-TRICLORCETHANE sl U
T143-2 SENTENE si u
10061-02-6 trang~1 ,3-DICH.OROPROPONE 5l v
T5-25-2 BROMOF ORM sl u
108-10~1 4-METHYL -2-PENT ANONE 1? 10
$91-78-6 2-HEX ANONE 39 10|
127-18-4 TETRACHLORCETHENE s{ U
79=34-5 1,12 2-TETRACHLORCETHANE St u
108-68-3 TOLUENE 5{ U
108~90-7 CHLORDBENTNE st U
100414 ETHYL BEOQTMNE S U
100—42-5 STYRENE 5 U
1330-20~7 XYUEME (TOTAL) St U

FORM 1 A VOA




Urw i PR C TAMWNC b VSO ALT

SLETY

&
VYOALSS | St CUB s FRIPN, I VO VIV PV A e )

TENATIVELY DENTF &0 COMPOUNDS

LAB NAME: PE] ASSOCIATES CONTRACT: SAS 5799-£ VBLKACD
SAMPLE MATRIX TENAX LAB SAPLE D: YELKACD
SAPLE YT/VOL: NA LABFLE D: YBLKACD
LEVEL (low/med) 85) 4 DATE RECEWD: 11/8/90
R MOKSTURE: not dec. NA DATE ANALYZED: 11/8/90
DLUTION FACTOR: 1
M-SR OF TIC'S FOURD: 0
L - COMCENTRATION UNITS
CAS NR“BER COMPOURD NAME RET. TIME NG OC 9

FORM {E YOA-TIC
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MEMORANDUM

14

DATE: December 10, 1990

r\"\r”" -',?‘-"..-":‘:—\‘v’

. L. S

TO: Vanessa Harris ARTREE o
: : ; . PO poed

Project Files, Himco Dump Sice i/it\i—;ﬂ““' ud i

CC: M. Kuehl - RI Lead
R. Gau - Project Manager
M. Crosser - TSQAM -

FROM: Rob Cannestra, Hydrogeologist

SUBJECT: EPA ARCS Region V Contract No. 68-W8-9003
EPA Work Assignment No. 17-5L4J
Donochue Project No. 20026.024
Himco Dump RI/FS

N IATION QF WATER TABLE WELLS FILL CAP SAMPLING
Introduction.

Six shallow observations wells were installed on or adjacent to the Himco Dump
site between the dates of November 5, 1990, and November 14, 1990. Water
table observation wells were installed to obtain water elevation information
and to allow for groundwater sampling. Tasks associated with the installation
of these wells 1included logging and classification of continuously sampled
soils, field screening of soil samples, collection of soil samples for chemi-
cal and geotechnical analysis, and well installation. In addition, geotechni-
cal samples were taken from five locations on the landfill cap. Landfill cap
samples were collected for testing to determine the engineering properties of
the cap. The following text summarizes the methods and procedures used to
complete these tasks and points out deviations from procedures written in the
Field Sampling Plan (FSP) or drilling specifications.

ling and Samplin

Soil borings BRG-1 through BRG-6 were advanced using hollow stem auger tech-
niques. The subcontractor, John Mathes and Associates (Mathes), used a
Central Mine Equipment (CME) 550 ATV rig equipped with 4.25 inch ID (8.0 inch
OD) hollow-stem augers to complete these borings. All borings were continu-
ously sampled from ground surface to total depth using a 3 inch OD stainless
steel split spoon sampler. Two stainless steel split spoon samplers were
used. Split spoon samplers were decontaminated between sampling intervals
according to the following steps: (1) tap water rinse, (2) alconox wash,
(3) tap water rinse, (4) isopropanol rinse, (5) two deionized water rinses.

At each location, borings were drilled and sampled to a depth of 16.0 feet to
allow the well screen to be installed intersecting the water table. All
borings were extended a nominal 1 foot by blind drilling with the hollow stem



augers. The extension of borings was completed to accommodate any formation
collapse during monicoring well installation. After completing a well instal-
lation the drill rig and drilling tools were steam cleaned before proceeding
to the next installation.

Field Screening and Logging of Soil Samples

After recovering the split spoon and immediately wupon opening the sampler
barrel, soil samples were field screened by slowly running an HNu photoioniza-
tion detector (PID) over the length of the sample. The highest PID reading
observed for each sample interval was recorded on the boring log.

After field screening, samplés were collected for volatile organic compound

(VOC) and other chemical analyses. Samples were logged by recording the
attempted sample interval, sample length recovered, blow counts, and providing
a visual description of the soil. Sample descriptions included the sample

color (reference Munsell color chart), relative density, major and minor soil
components, general engineering properties and references to the depositional
environment. Based on these observations, soils were classified according to
the Unified Soil Classification System (USCS). Completed soil boring logs are
attached in Appendix A.

Sample Colle;tion

Samples were collected for chemical and geotechnical analysis. Chemical
sampling included samples for VOC, base neutrals (BNA), polychlorinated
biphenyl (PCBs), cyanide and metals analysis. Geotechnical sampling included
samples for Total Organic Carbon (TOC), Atterberg limits and grain size
analyses. Samples collected during the completion of borings for water table
well installations are summarized in Table 1.

Chemical Sampling

VOC samples were collected immediacely after field screening the split spoon.
Two 120 ml. jars were filled with soil taken over the entire length of the
recovered sample for VOC analysis. After filling the VOC sample jars the
remaining soil was emptied into a stainless steel mixing bowl and mixed with a
stainless steel spoon. After mixing, two 8 oz. composite samples were taken
of the homogenous soil mixture for BNA, PCB, and metals analyses. The sample
mixing bowl and spoon were decontaminated between samples by the same method
as the split spoon samplers.

According to the Work Plan, chemical samples were to be taken from the first
five (5) split spoons (upper 10 feet) at each shallow well location. However,
elevated PID readings, peculiar odors or visual signs of contaminations
required the collection of samples at depths below 10 feet. 1In these cases,
the additional deeper samples were substituted for shallower samples display-
ing no signs of contamination. Potentially contaminated samples were col-
lected below 10 foot depths in borings BRG-01, BRG-03, BRG-05, and BRG-06.
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TABLE 1

RECORD OF COLLECTED SOIL SAMPLES
WATER TABLE WELL BORINGS
Himco Dump Site
December, 1990

CHEMICAL SAMPLING' ' . GEOTECHNICAL SAMPLING
Depth Interval BNA/PCB  Metals Atterberg
Boring (Feet) VOCs Pesticides Cyanide Duplicate TOC Limits Grain Size
BRG-01 0-2 X X X X
2-4 X X X
4-6 X X X
6-8 X X X X
10-12 X X X
14-16 X X
BRG-02 0-2 X X X
2-4 X X X X
4-6 X X X
6-8 X X X
8-10 X X X
14-16 X X
BRG-03 0-2 X X X
2-4 X X X
4-6 X X X X
6-8 X X X
8-10 X
14-16 X X X X X
BRG-04 0-2 X X X
2-4 X X
4-6 X X X
6-8 X X X
. 8-10 X X X
14-16
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TABLE 1

RECORD OF COLLECTED SOIL SAMPLES
WATER TABLE WELL BORINGS
Himco Dump Site
December, 1990

(continued)
CHEMICAL SAMPLING - ‘ ) GEOTECHNICAL SAMPLING
Depth Interval BNA/PCB  Metals Atterberg
Boring (Feet) VOCs Pesticides Cyanide Duplicate TOC Limits Grain Size
BRG-05 2-4 X X X X
8-10 X X X
10-12 X X X
12-14 X X X
14-16 X X X X X X
BRG-06 0-2 X X X
4-6 X X X
6-8 X X X
8-10 X X X
12-14 X X X
14-16 X X X

W/A/AGT



Geotechnical Samples
¢
Geotechnical samples were collected randomly from borings completed for the

installation of shallow observation wells. With the exception of boring
BRG-06 samples for Atterberg limits and grain size analysis were taken in the
interval to be screened during the well installation. Samples for Total

Organic Carbon (TOC) analysis were not collected from every boring completed
for the installation of shallow observation wells.

Geotechnical samples were collected after retrieval of chemical samples from
the remaining composited soil. . One 8 oz. jar was collected for Atterberg
limit and grain size analysis. "An additional 8 oz. jar sample was taken for
TOC analysis when applicable.

All samples were labelled, packaged, and shipped according to the details of
the field sampling plan. The site sample custodian completed the appropriate
chain-of-custody documentation. Samples were shipped to the appropriate labs
by Federal Express.

Well Installations

Shallow observation wells W-10lA through W-106A were installed to intersect
the water table. Observations made during the drilling and sampling of
borings completed for the installation of wells were used to determine the
depth to the water table. Because of the shallow water table encountered,
modifications were made to the general well specifications to ensure that the
well screens intersected the water table. Table 2 summarizes well construc-
tion information and general well information for water table observation
wells at the Himco Dump site. Well construction diagrams are included in
Appendix B.

Wells were constructed using Schedule 5, Type 304, flush threaded stainless
steel riser attached to 10-foot, continuous wire wrap, 0.010-inch slot, stain-
less steel screens. Stainless steel screens and riser were manufactured by
Diedrich. Well screens and riser were steam cleaned immediately proceeding
installation, handled only while wearing clean latex gloves, and wrapped in
protective plastic during transport. All flush threaded joints were wrapped
with teflon tape to provide a tight seal. A concentrated effort was made to
assure that well construction materials were not contaminated during handling
or installation.

In general, observation wells were installed to depths of approximately
16 feet rather than the anticipated 20 feet. To allow for the installation of
a 10-foot screen in these shallower borings, the thickness of the filter pack
overlying the screen, bentonite seal, and concrete cap were decreased. In the
modified well installations, filter packs were extended from 0.3 (WT-105A) to
1.2 (WT-101A) feet above the top of the well screen. Bentonite pellet seals
were cut to a nominal 1.0 foot thickness rather than the specified 2.0 feet.
The accuracy of measured depths was assured by the shallowness of these
installations.



Well Number
WT-101A
WT-102A
WT-103A
WT-104A
WT-105A
WT-106A

W/A/AGS

WATER TABLE OBSERVATION WELL INFORMATION

TABLE 2

Himco Dump Site

December,
State Plane Top
Cooxrdipates of Pipe
North East Elevation

1,531,617.69 407,617.00 764.35
1,534,861.43 405,928.37 769.08
1,532,537.90 405,532.73 760.59
1,531,496.08 406,013.86 765.57
1,531,174.04 407,105, 64 762.94
1,530,932.11 407,806.75 761.47

1990

Depth Depth Depth to
to Bottom to Bottom Bottom of
Screen Length of Well of Boring Bentonite Seal

(Feet) (Feet) -+ (Feet) (Feet)

10 16.3 . 17.5 4.2

10 16.0 16.8 4.5

10 16.0 17.0 4.0

10 16.3 17.6 4.3

10 16.0 16.8 4.9

10 16.2 17.0 5.0



In addition, to facilitate the timely completion of wells, hydration times at
several locations were shortened to approximately one-half hour. The integ-
rity of chese seals was visually checked prior to the installation of a con-
¢rete cap. Finally, «concrete cap thickness was reduced from a specified
5.0 feet to a nominal 3.0 foot cthickness to accommodate the shallow installa-
tions. None of these modifications is expected to adversely effect the
performance of these wells.

Despite efforts made to ensure that wells screens intersected the water table,
the extremely shallow water table at the location of WT-103A made this impos-
sible. During installation, depth ¢to water in WT-103A was approximately
4.0 feet, placing the water-level above the interval to be screened. Temporal
fluctuations may cause water levels to decrease, potentially lowering the
water level into the screened interval at this location.

Landfill Cap Geotechnical Samples

Geotechnical samples including jar samples for grain size and Atterberg limit
testing, and shelby tube samples for consolidation undrained triaxial shear
were recovered from five (35) locations on the landfill cap. Landfill cap
sample locations varied slightly from those originally specified because they
were located at points on the geophysical survey grid rather than the proposed
site survey grid. The site survey grid was not completed at the time landfill
cap samples were taken. Rather than sample at random or approximate locations
on the cap, samples referenced geophysical survey grid points. Landfill cap
geotechnical sample locations are included in the site location map
(Figure 1).

Landfill cap samples were recovered by digging through the topsoil cover
(average thickness approximately 0.5 feet) to the calcium sulfate cap. Once
the cap was encountered, excavations were extended by hand to a depth of
approximately 1.5 feet. At this depth, two pint size jar samples were col-
lected for grain size and Atterberg 1limit testing. After collecting jar
samples the CME 550 drill rig was wused to push 24 inch shelby tubes. The
dense nature of the calcium sulfate cap made pushing the tubes difficult. At
several locations, shelby tubes appeared to penetrate through the cap material
into waste. If shelby tubes potentially encountered waste they were marked as
containing potential waste on the tube exterior. Additional shelby tube
samples were attempted at two (2) locations for one-dimensional comnsolidation
testing, however, no sample was recovered at one location(adjacent to GE-01).
Geotechnical sample holes were backfilled with spoils and hand compacted.

Atmospheric Monitoring

Air qualicy monitoring within the breathing 2zone and at the borehole was
completed after recovery of the samples. A PID was used to monitor for vola-
tile organic compounds. A GasTech® meter was used to monitor the levels of
hydrogen sulfide (H2S), oxygen, and indicate the percent of the Lower Explo-
sive Limit (LEL) for methane. A miniRAD radiation detector was used to moni-
tor for radiocactivity. The highest readings produced by each instrument were
recorded in the sections provided on the boring log. During the drilling and



sampling of BRG-06, one sampling <ceam member became physically ill while
jarring samples from che 12-14 foot depth interval. However, atmospheric
monitoring of the borehole and recovered sample did not show any elevated
readings at this depth. Atmospheric monitoring results recorded during the
completion of borings is included in the completed soil boring logs attached
in Appendix A.

Atmospheric monitoring was completed periodically during well installations.
Efforts were made to take readings at the beginning of the installation proce-
dure and during the installation as sections of auger were removed from the
boring. Atmospﬁeric.monicering during well installations was generally cterm-
inated after the installation of the bentonite seal as the boring was then
considered effectively plugged off. Results of atmospheric monitoring during
well installations were recorded on daily atmospheric monitoring logs attached
in Appencix B.

During the recovery of geotechnical samples from the landfill cap atmospheric
monitoring was completed as shallow excavations were completed and as shelby
tubes were withdrawn. Atmospheric readings taken during geotechnical sampling
of the landfill cap were recorded on daily atmospheric monitoring logs
attached in Appendix C.

No elevated  levels were recorded during atmospheric monitoring conducted
during the completion of shallow monitoring wells and landfill cap geotechni-
cal sampling.

SUMMARY

Six shallow soil borings were completed for the installation of water table
observation wells. Soil Samples were recovered for chemical analysis from the
0 to 10 foot depth 1interval or if contamination was indicated or observed,
from intervals below 10 feet. Contamination was observed at depths below
10 feet in borings BRG-0l1, BRG-03, BRG-05, and BRG-06. Soil samples were
submitted for VOC, BNA, PCB, pesticides, metals and cyanide analyses. Select
soil samples were submitted for geotechnical analyses including TOc, grain
size, and Atterberg limits.

Six water table observation wells were installed to intersect the water table.
These wells were constructed to provide groundwater elevation information and
to facilitate groundwater sampling. Concrete cap and bentonite seal thick-
nesses were modified to accommodate proper screening due to the shallow water
table. Despite these efforts, the water level in WI-103A is above the well
screen.

Geotechnical samples of the landfill cap below the surface cover were col-
lected to determine the engineering properties of the cap. Jar and shelby
tube samples of the landfill cap were collected and submitted for grain size,
Atterberg limit, consolidation wundrained triaxial shear, and one-dimensional
consolidation testing. Shelby tube samples were potentially pushed into wascte
material and were appropriately labeled. At one shelby tube sample location
no sample was recovered.

W/A/ACS



FIGURE 1

SAMPLE LOCATION MAP
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APPENDIX A

SOIL BORING LOGS
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TECHNICAL MEMORANDUM NUMBER 14

1]
DATE : May 1, 1991

TO: Vanessa Harris, Site Manager
N P-:.;.‘ e TN ™ -
cc: Marcia Kuehl, RI Lead BECEINE S E s TR
Recman Gau, Project Manager fj Ea’;ﬁ-‘;"“ LR N e
R FRE R RS

Mike Crosser, TSQAM 7
FROM: Anya Kirykowicz.
Dave Richardson

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Himco Dump RI/FS
Donohue Project No. 20026.024

WETLANDS ASSESSMENT AND IDENTIFICATION

Introduction-

On October 22, 23, and 24, 1990 Donchue & Associates, Inc. conducted an
on-site wetlands assessment and identification at the Himco Dump Superfund
Site as part of the RI Work Plan. The delineation was conducted by Dave
Richardson and Anya Kirykowicz. Three suspected wetland areas were designated
as Northwest Wetland Area, Wetland Remnant, and Gravel Pit Wetland Area. The
location of*these areas is presented in Figure 1.

Methods

As outlined in Section 4.6.1 of the Final Field Sampling Plan, Himco Dump
RI/FS Elkhart, Indiana, three essential characteristics were used to identify
wetland areas. These characteristics are: hydric soils, wetland hydrology,
and hydrophytic vegetation. These characteristics and their technical cri-
teria are described below. The approximate boundaries between wetland and
upland areas were identified using methods prescribed in the "Federal Manual
for Identifying and Delineating Jurisdictional Wetlands" (Federal Interagency
Committee for Wetland Delineation, 1989). The Disturbed Area Wetland Determi-
nation Method was used, with the hydrophytic vegetation assessment taking the
lead. Sampling tube cores were used to examine the soil profile for hydric
soils and wetland hydrology. An assessment of hydrophytic vegetation was made
at each sampling tube core. The following equipment was used: soil sampling
tube, dead blow hammer, site map, field notebook, Munsell Soil Color Charts,
flagging tape, wooden lathe, camera, plastic bags, field guides for plant
identification, USGS topographic map, Hydric Socils of the United States List,
and an aerial photograph.

b
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Wetland Hydrolo

wgcland hydrology is defined as permanent or periodic inundation or prolonged
soil saturation sufficient to create anaercbic conditions in the soil. The
wetland hydrology criterion is met if a site is inundated or saturated to
within 1.5 feet below the surface, based on the soil drainage characteristics,
for at least one consecutive week during the growing season in an average
rainfall year (Federal Interagency Committee for Wetland Delineation, 1989).
This criterion is the least exact and the most difficult to assess in the
field.

Hydric Soil

Hydric soils are defined as soils that are saturated, flooded or ponded long
enough during the growing season to develop anaerobic conditions in the upper
part (U.S.D.A. Soil Conservation Service, 1987). An area has hydric soils
when the National Technical Committee for Hydric Soils criteria are met.
These criteria relate to soil types, soil drainage characteristics, water
table levels and frequency of flooding or ponding.

Hydrophytic Vegetation

Hydrophytic, or wetland, vegetation is defined as macrophytic plant life grow-
ing in water, soil or on a substrate that is at least periodically deficient
in oxygen as a result of excessive water content (Federal Interagency Commit-
tee for Wetland Delineation, 1989). The U.S. Fish and Wildlife Service pub-
lishes a list of plant species that occur in wetlands by region. Each species
in the list is given an indicator status reflecting the range of estimated
probability  that it may occur in a wetland versus non-wetland area across its
entire distribution. These indicator categories are listed below:

° oObligate Wetland (OBL). Occur almost always (estimated probability
>99%) under natural conditions in wetlands.

° Facultative Wetland (FACW). Usually occur in wetlands (estimated

probability 67%-99%), but occasionally found in non-wetlands.

° Facultative (FAC). Equally likely to occur in wetlands or non-wetlands
(estimated probability 34%-66%).

® Facultative Upland (FACU). Usually occur in non-wetlands (estimated
probability 67%-99%), but occasionally found in wetlands (estimated

probability (1%-33%).

° oObligate Upland (UPL). Occur in wetlands in another region, but occur
almost always (estimated probability >99%) under natural conditians in
non-wetlands in the region specified. If a species does not occur in
wetlands in any region, it is not on the National List.

Page 2



The hydrophytic vegetation criterion for wetland identification is met when
more than 50 percent of the dominant species at a given site are obligate,
facultative wetland or facultative species.

Deviations

The three suspected wetland areas were renamed in the field. The Northwest
Wetland Area was divided into Area I and Area II. The Gravel Pit Wetland was
designated Area III. The Wetland Remnant was designated Area V. An area
immediately south of the gravel pit was designated Area IV. This area was
added to the field investigation based on visual observations. The study
areas are shown on Figure 1.

Summary of Results

Sampling tube cores were used to examine the soil profile for hydric soils and
wetland hydrology. A total of thirty-nine sites were chosen for soil sam-
pling, representing the various conditions on the site. The vegetation was
sampled at these 39 sites. Some of the plant species were not identified in
the field but were collected , tagged, and identified off-site. Field work
was conducted in late autumn, making identification difficult. The locations
for the 39 sites are shown on Figure 1.

The only area identified as a wetland was Area IV. All of the other locations
were non-wetland based on existing normal conditions or due to fill materials
that were placed in close proximity to open water.

Hydrophytic vegetation identified in these wetland areas included: Typha
angustifolia (Narrow-leaf Cattail-OBL), Carex sp. (Sedge sp.), Equisetum
hyemale (Rough Horesetail-FACW), Solidago gigantea (Giant Goldenrod-FACW),

Salix sp. (Willow sp.), Aster novae-angliae (New England Aster-FACW), and
other Solidago sp. and Aster sp.

AK:1llw
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TECHNICAL MEMORANDUM NUMBER 15

1]
DATE: January 25, 1531

TO: Vanessa Harris - Site Manager
cC: Marcia Kuehl - RI Lead

Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski
Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-514J
Donochue Project No. 20026.024
Himco Dump RI/FS

WETLAND SOIL SAMPLING
Introduction-

Sixteen soil samples were collected from three suspected wetland areas at the
Himco Dump Site on October 21, 22, and 23, 1990; six from the Northwest Wet-
land Area, four from the Wetland Remnant, and six from the Gravel Pit Wetland
Area (Figure 1). These soil samples were collected to investigate for pos-
sible soil contamination associated within these possible wetland areas.
Sampling lotations were selected to include what were suspected to be areas of
most likely contamination. These areas included suspected wetland areas
receiving drainage from the landfill cover as determined by aerial photography
and field observations, and areas of apparent stressed vegetation. Soil
samples were composited at each location from 0 to 18 inches or shallower
where the auger met with refusal. Wetland soil sampling for chemical analysis
was performed by Eric Slusser and Tom Puchalski of Donohue & Associates, Inc.

Methods

Section 4.6.4 of the Final Field S ling P1 Himco D RI/FS, Elkhart
Indiana, describes the wetlands scil sampling procedures. A hand auger was
used to collect the sample at each location. After gathering soil to the
required 18-inch depth, grab samples were retrieved from the sample bowl and
put in 4-oz. glass jars for volatile analysis. These jars were filled with no
head space remaining. The remaining soil was classified (USCS), the color
identified using a Munsell Color Chart, and examined for obvious signs of
contamination. This information was recorded on a soils data form (Appen-

dix A). A stainless steel spoon was used to stir the remaining soil until a
homogeneous mixture was obtained.



The hand auger, mixing spoon, and composite bowl were decontaminated between
sampling points using an alconox and tap water wash, a tap water rinse, an
isopropanol rinse, and two deiocnized or distilled water rinses. Isopropanol
rinses were captured in a S-gallon bucket and covered for eventual discharge
into the on-site frac tank. A photograph was taken of each wetland soil
sampling location.

Deviations

The sixteen sampling locations were selected prior to the wetland assessment
and identification. Only éne of the locations designated as a wetland sample
(WS-#) was from a wetland location. WS-07 was located near ST-14 (sampling
tube-14) of the wetland identification procedures. ST-14 met all three of the
wetland criteria - hydric soil, hydrology and hydrophytic vegetation.

A stainless steel hand auger was used to collect the soil sample rather than a
sampling tube as was described in the sampling plan. Besides being more labor
intensive, a sampling tube does not collect sufficient so0il volume to fill the
required sample jars. Several pushes of the tubes would have been required at
each sampling location. With the hand auger, sufficient sample volume was
collected with one run from 0 to 18 inches.

Summary of Results

~

Sixteen soil samples for chemical analysis were collected in suspected wetland
areas. Sample locations are provided in Figure 1. Wetland Soil Data forms
are provided in Appendix A. A summary of wetland soil sampling locations,
suspected wetland area, and materials encountered is provided in Appendix B.

~
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Eagineers & Architects & Sclentists _ Project No. ACCAE AT
DATE IQ‘]Q! IQQ
TIME 1550
COLLECTOR _InM PN LY/
7
_  SAMPLE DEPTH 018

PHYSIC D‘.scm?no 1 OF ¢ ﬁuas‘?mmc LOCATION: Semudd_<flore a7
TN ddl] Jrr 1id kY ( ﬁ d
(. wm_ (@7 o /m v = / :

DESCRIPTION OF SUBSAMPLE: hJ%-m’m} Q(‘L‘L o by V A, 0%
DAV CGQJ

ANY OTHER CHARACTERISTICS OF NO1E:




SHEET . OF

0 P L AP ., Q . - PR
Sods a2 Furm Soii Sampie Arza Sl o

Sail Subsample LIS-13

~e * ) . . N\ - =
Site Hu‘i‘fm Dnlmg Proiect ;\4‘0./‘/1'@’1?‘«"{\

Engineers & Architects & Sclentists

DATE L0 {33 ‘ﬁ@
TIME |25H
COLLECTOR TN Prirufl Sier

ERIC SLISSET

o1
SAMPLE DEPTH __(1-/8

I?’SIC.A}L DESCRIPTION OF SUBSAMPLING LOCATION: _Saudth iooc§ racnser
trad] RN hoas tL@ v \c‘l\;‘ﬁ : P00 north £ /jm@_f Qg A
| i

DESCRIPTICM OF SUBSAM”LE ic v 3l Vams Dok faw el Dpooe SilA
& vl (4"\ 2080 stk 209, 1£Lv~eﬁg?b.z/! g das <k . 7

fnid (’ﬁ'-: m\d" L\’T& Y < thee
\

ANY OTHER CHARACTERISTICS OF NOTE:




¢

SHEET | OF __

) L AR EARAMAC CAX Wy o et —— e em—
Donohiu» Ssils Dua Form Soil Sample Areag in b <
v
Soil Subsample e N
s
. e 1 :
] : Scientists Site BMLﬁ_- Proiecr \a 7\% 0

Eaginesrs & Architects & Scien!
_m—_-——w———rm-—__
DATE PO [;3/%

|
mE 4R
COLLECTOR QM PUCHALSE!

ERIC SLSSER.

" - ‘
saMPLE DEPTH _ (-0 ~ Refuql

AL a ;?[ro,-

PHY ON OQSL'BSA.& LING IJ£CA’I'ION 1 13_0?" a&’m DF
S0 reumnu | & o rm‘ ﬂ*fa (. (*aAJ :

l'rl [° S O&J 3@%% aros |

Drsﬂpmrw OF SUBSAMPLE: 1272 I N Ylwidl. ey, = g b <ot
T f.:v\v = . »\«:f[/u\udﬂf = il 0‘1 "‘, leco r_EM\;

i
L%Adf —
AL

ANY OTHER CHARACTERISTICS OF NOTE:




SHEET __L_. OF L_

D Sailc Data Form Seil Sampls Ar e.z{____l_;.__:;»;'

Yonchus ‘
A _‘1..-. h’.c“-
Soil Sebsample 4 1S :

“r

Enginesrs & Architects & Scientists Site ;u';&n 2% ]),y* rl'Oject No. "V (:\,9/ ““'
DATE D /22*[ 46
TIME 143 |
COLLECTOR Ot PulHR L&k
ERIC <u_,g< ER
sAMPLE DEPTH _0O-b" ~Refisy It
pomar! leger 2 Gawl
y, | )
sxcu. DESCRIPTION OF SUBSAMPLING LOCATION: r&L_ node <o Haok
ot nad nmde 0081 AGSu, Qrde teal @ck edro f et <~ irg
.nrd/\ h—-wrﬁze({‘ £ - oask f)Aﬂ'i@f“ /
QN OF SUBSAMP _mz_fi__/? o D ‘< R
'3"’.,\ Qb A ﬁn{ féfé dg:‘mrn ﬁM _S( + Qﬁl_me ("L /O\.Q <IN —

n{‘ﬂh(*

ANY OTHER CHARACTERISTICS OF NOTE: MeHaye pdor 1 2l




Denohue So6ils Daia Form Seil Sampie Areals o fipns
A - l (
Soil Subsample L - C
"
: : et PR ¥ L D VT . AN -
Engincers & Architevss & Scelentists Siie Fiowo h' =“‘-u;’ Project No/m’m/‘». ey

nate _In/aslon

e 2 19465

COLLECTOR ZZ%N Pr JCN"LSL/
=9 SEL

/
SAMPLE DEPTH -5/

P"IYSICAL DESCRIPTION OF SURS (J.NG CAT'ON LN ¢ f)kfﬂ < VLDP“"
At voad Sl bl aoam Si 120 0 Lé’n Bm\ fxcza Y

cautienst (v NAA Advinaut .

DESCRIPTION OF SUBSAMPLE; 10 ¥R 3/t Vi, oo é apncsisl bow i
e It ity ,f [ <M W" Q: Qs (A Q"J s 2 qtﬂ F iaerl
) / ' "~

fwfe.T -
’ T

ANY OTHER CHARACTERISTICS OF NOTE:




APPENDIX B
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WETLAND SOIL
SAMPLE NUMBER

01

02

03

04

05

06

07

08

0s

10

11

12

13

14

15

le6

APPENDIX B

SUSPECTED WETLAND
AREA LOCATION

III

III

I1I

III

III

III

SAMPLE CHARACTERISTICS

Dark grey silty sand. Moss at
surface, roots to 3".

Light grey silty sand

Very dark grey silty sand.
Refusal at gravel layer (6"
below surface).

Grey silty sand; H,S odor.

Dark grey silty sand; H,S odor
(refusal at 20%).

Yellowish brown silty sand.

Very dark grey silty sand.
Trace small shells; HpS odor.

Very dark grey silty sand.
Trace small shells; H,S odor.

Brown gravelly sand.
brown fine grained sand.

Brown mixed with very dark grey
silty sand H3S odor in grey areas.

Multi-colored gravel and fine sand.
Very dark greyish brown silty sand.
Dark yellowish brown silty sand.

Very dark greyish brown silty sand.

Very dark greyish brown silty sand.

* Located outside of suspected wetland area

A/R/HIMCO/AB3
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TECHNICAL MEMORANDUM NUMBER 16

- ,-'v._ ::!‘“_ ke i .
DATE : May 1, 1991 I N R R
: VoL miiialEA o s e 22l b
TO: Vanessa Harris, Site Manager
CcC: Marcia Kuehl - RI Lead

Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

WATER LEVEL MEASUREMENTS

Introduction

Water level and well depth measurements were taken at the Himco Dump Site on
November 6, ‘1990, February 1, 1991 and February 2, 1991. Static water levels
were measured and recorded to determine groundwater flow directions and
gradients at the site (water table elevations map). Water level and well
depth measurements were also taken after installation of new wells, before and
after well development and during scheduled groundwater sampling. Information
concerning those measurements may be found in the respective technical memo-
randums. Water level and well depth measurements were conducted by Rob
Cannestra, Anya Kirykowicz and Tracey Koach of Donchue & Associates, Inc.

Well locations are shown in Figure 1.

Methods

Section 4.2.3.3 and Section 4.2.3.4 of the Final Field Sampling Plan, Himco

RI/F Elkhar Indiana, described water level, well depth measurements
and decontamination procedures. The water level surface was measured using
poppers and electronic water level indicators. Each well had a reference
point on top of the PVC well casing, from which water level measurements were
taken. Measurements were noted to the nearest 0.01 feet. Each well was sur-
veyed with respect to mean sea level elevation with an accuracy of 0.01 feet.
Water level, well depth and staff gauge measurements were made within a
24-hour period.

The poppers and electric water level indicators were decontaminated between
wells using an Alconox scap and tap water wash, tap water rinse, isopropanol
ringse and two deionized or distilled water rinses. The isopropanocl rinses
were captured in a S-gallon bucket and covered for discharge into the on-site
frac tank. :



Deviations

L]
Distilled water rinses were used during decontamination procedures in addition

to deicnized water.

Summary of Results

Water level measurement forms are attached.

AK:1h

A/R/HIMCO/ACO

Page 2
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Field Sample
Number

HDWTF-1
HOWT101A
HOWTM-2
HDMWT1-3
HDWTQ-1
HDWT 106A
HDFDWTP101B
HOWTP1018B
HDWTE -2
HOWT 106A
HDWT 104A
HDFDWT104A
HOMTE-3
HOWTB-1
HDWTM- 1
HOWTJ-3
HOWTF-3
HDWTG-3
HOWTJ-2
HDFBWTO-1
HOWTP1028
HOWTJ-1
HDWTP 102t
HOMTF-2
HDWTG-1
HDWTO-1
HDWT 102A
HDWTB-4
HOWT1-1
HDWT I -2
HDWT 102A

EPA Sample
Number

5884E - 61
5884€-13
5884E-29
5884E-37
5884E-19
58B4E-76
5884E-78
5884E - 80
5884E-55
5884E-01
5884E - 05
5884€-07
58B4E-57
S5884E-41
5S8B84E -45
5884E-49
SBB4LE-59
5884E-63
5884E-23
58B4E-33
5884E-70
5884E-39
5884€-72
S884€-51
5884E-43
5884E - 31
5884E-67
5884E-53
S884E - 65
5884E-17
5884E-11

Sample
Date
13-DEC-90
28-NOV-90
03-DEC-90
04-DEC-90
29-Nov-90
08-JAN-91
09- JAN-91
09-JAN-91
12-DEC-90
27-NOV-90
28-NOV-90
28-NOV-90
12-DEC-90
04-DEC-90
05-DEC-90
10-DEC-90
13-DEC-90
13-DEC-90
03-DEC-90
03-DEC-90
07- JAN-91
04-DEC-90
09-JAN-91
11-DEC-90
04-DEC-90
03-DEC-90
07-JAN-91
11-DEC-90
13-DEC-90
29-NOV-90
28-NOV-90

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME

Preliminary Report

HIMCO

~

Water Quality - Ground Water

Chemical Name

Alkalinity,
Alkalinity,
Alkalinity,
Atkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,

“Alkalinity,

Alkalinity,
Alkalinity,
Alkalinity,
Atkalinity,
Atkalinity,
Alkaltinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,

Total
Total
Total
Total
Total
Total
Total
Total
Total
Total

Sample
Concent.
78

510
490
480
460
450
440
430

43

420

PN

mg/t
mg/L
mg/L

Page

Depth to top Depth to bottom

Qual. of Semple

of Sample

e G =

1



Field Sample
Number

HOWTB-3
HDWT 105A
HDWIN-1
HOWT105A
HOWT 103A
HOWTCP-1
HOFDCP- 1
HOWTB-2
HDWTM-2
HOWTI-3
HOWTE-3
HoWwTQ- 1
HDWT101A
HOWTP101C
HDWT 106A
HDWT106A
HOFDWTP1018
HOWTP1018
HOWNTF-2
HOWTE -2
HOWTP1028
HDWTM-1
HDWTF-3
HOMWTF-1
HDOWTJ-2
HoWTBe-1
HOMWTJ-1
HDWT 105A
HDWTG-3
HOWTP102C
HDWT 102A

EPA Sample
N'mber

SB84E-47
5884E-74
5884E-21
5884E-03
5884E-09
58B4E-25
58B4E-27
5884E-35
5884€-30
5884E-38
5884E-58
5884€-20
S884E-14
5884E-81
5884€-02
5884E-75
5884E-77
SBBLE-T79
5884E-52
5884E-56
S884E-69
5884E-46
5884E-60
5884€E-62
5884E-24
5884E-42
5884E-40
5884E-04
5884E-64
5884E-71
58B4E-68

Sample
Date
05-DEC-90
08- JAN-91
29-NOV-90
29-NOV-90
28-Nov-90
03-DEC-90
03-DEC-90
04-DEC-90
03-DEC-90
04-DEC-90
12-DEC-90
29-Nov-90
28-NOV-90
09-JAN-91
27-Nov-90
08- JAN-91
09- JAN-91
09- JAN-51
11-pEC-90
12-DEC-90
07-JAN-91
05-DEC-90
13-pEC-90
13-DEC-90
03-DEC-90
04-DEC-90
04-DEC-90
29-NOV-90
13-DEC-90
09- JAN-91
07-JAN-91

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME

‘Bromide,

Chemical Name

Preliminary Report
HIMCO

Water Quality - Ground Water

Alkalinity,
Atkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkatinity,
Alkalinity,
Alkatlinity,
Bromide,

Total

Dissolved

Bromide, Dissolved

Bromide,

Dissolved

Bromide, Dissolved

Bromide,
Bromide,
Bromide,

Dissolved
Dissolved
Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Dissolved

Bromide, Dissolved

Bromide,
Bromide,

Dissolved
Dissolved

Bromide, Dissolved

Bromide,

Dissolved

Bromide, Dissolved

8romide, Dissolved

Bromide,
Bromide,
Bromide,
Bromide,

Dissolved
Dissolved
Dissolved
Dissolved

Page

Sampte Depth to top Depth to bottom
Concent Units Qual. of Sample of Sample
150 mg/L

140 mg/L J

140 mg/L

140 mg/L

130 mg/L

120 mg/L

120 mg/L

110 mg/L

3.5 mg/L

2.2 mg/L

1.9 mg/L

1.1 mg/L

0.2
0.2
0.1
0.1
0.1
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Field Sample
Number

HDFDCP- 1
HOWTT -2
HDWTJ-3
HOWT 106A
HOWTI -1
HOWTF -1
HOWTF -2
HOWTE -2
HDWT 105A
HDWT -1
HDWTP 1028
HOWTB-1
HOWTF -1
HOMTI -1
HOWTB-2
HDWT 105A
HoWTQ-1
HOWTE-3
HOWT101A
HDFDWTP101B
HDWTP 1018
HOWTI-3
HOWT 106A
HOWTO- 1
HDWT 106A
HDWT 103A
HDWTP102C
HDWTN-1
HOWTM-2
HOWTG- 1
HDWTB-4

EPA Sample
Number

5884E-28
5884E-18
5884E -50
5884E-76
5884E-65
58B4E-61
5884E-51
5884E-55
5884E-03
5884E-39
58B84E-70
5884E-41
5884E-61
5884E-65
5884E-35
SBBLE-T4H
5884E-19
5884E-57
5884E-13
5884E-78
5884E -80
5884E-37
5884E-76
5884E-31
5884E-01
5884E-09
5884E-72
S5884E-21
SBB4E-29
5884E-43
5884E-53

Sample
Date
03-DEC-90
29-NOV-90
10-DEC-90
08- JAN-91
13-DEC-90
13-DEC-90
11-DEC-90
12-DEC-90
29-NOV-90
04-DEC-90
07-JAN-91
04-DEC-90
13-DEC-90
13-DEC-90
04 -DEC-90
08- JAN-91
29-NOV-90
12-pEC-9D
28-NOV-90
09-JAN-91
09- JAN-91
04-DEC-90
08- JAN-91
03-DEC-90
27-NOV-90
28-NOV-90
09- JAN-91
29-NOV-90
03-DEC-90
04 -DEC-90
11-DEC-90

MONDAY MAY 6, 1991 8:38 AM CENiRAL TIME

Chemical Name

Preliminary Report
HIMCO

Water Quality - Ground Water

Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved

cao

cob

cob

Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,

Chloride,

Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,

ct

6.2

<5.0
<5.0
9.9

260
24
22
21
2.9
18
16
16

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

Page

Depth to top 'Depth to bottom
of Sample of Sample
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Page 4
Preliminary Report

HIMCO
Water Quality - Ground Mater

Field Sample EPA Sample

Sample Sample Depth to top Depth to bottom
Number Number Date Chemical Name Concent. Units Qual . of Sample of Sample
HDMWTF-3 SB84LE -59 13-DEC-90 Chloride, CL 16 mg/L J
HDFDCP-1 S884LE-27 03-DEC-90 Chloride, Cl 15 mg/L
HOWTJ-3 S884E-49 10-DEC-90 Chloride, Cl 15 mg/L J
HOWTCP-1 5884E-25 03-pEC-90 Chloride, Cl 15 mg/L
HOWT J-2 5884E-23 03-pEC-90 Chloride, Cl 130 mg/L J
HDWT 102A 5884€£-11 28-NOV-90 Chloride, Cl 120 mg/L
HOMTI-2 5884E-17 29-NOV-90 Chloride, cl 12 mg/L
HDFDWT 104A 5884E-07 28-NOV-90 Chloride, Cl 12 mg/L
HOWT 104A SB8B4E - 05 28-NOV-90 Chlioride, Cl 12 mg/L
HWDWIPI01C 58B84E-82 09-JAN-91 Chloride, Cl " mg/L J
HDWT 102A 5884E-67 07-JAN-91 Chloride, Cl 100 “&mg/l. d
HOFBWYO-1 5884E-33 03-DEC-90 Chloride, Cl 0.2 mg/L J
HDFBWT 105A 5884E- 15 29-NOV-90 Chloride, Cl ) 6}‘ mg/L J
HDFDWTP1018 S884E-78 09-JAN-91 Nitrogen, Ammonia (NH3) A% mg/L
HDWTP1018 5884E-80 09-JAN-91 Nitrogen, Ammonia (NH3) &“& mg/L
HDOWTM- 1 5884E - 45 05-DEC-90 Nitrogen, Ammonia (NH3) 4.0 mg/L J
HOWTM-2 5884E-29 03-DEC-90 Nitrogen, Ammonia (NH3) < 30 mg/L J
HOWTN- 1 5884E - 21 29-NOV-90 Nitrogen, Ammonia (NH3) QQ\ 2.8 mg/L J
HOMWTI-3 5884E-37 04-DEC-90 Nitrogen, Ammonia (NH3) 2.2 mg/L J
HDWT101A S5884E-13 28-NOV-90 Nitrogen, Ammonia (NW3) 18 mg/L J
HOWTQ- 1 S884E-19 29-NOV-90 Nitrogen, Anmonia (NH3) 16 mg/L J
HOWT 106A 5884E-76 08-JAN-91 Nitrogen, Ammonia (NH3) 14 mg/L
HOWT 106A 5884E-01 27-NOV-90 Nitrogen, Ammonia (NH3) 14 mg/L J
HOWT 105A 5884E -03 29-NOV-90 Nitrogen, Ammonia (NH3) 1.5 mg/L J
HDWT 104A 5884E-05 28-NOV-90 Nitrogen, Ammonia (NH3) 0.5 mg/L J
HDWTP101C SB884E-82 09-JAN-91 Nitrogen, Ammonia (NH3) 0.49 mg/L J
HDWTJ-3 S8BLE - 49 10-DEC-90 Nitrogen, Ammonia (NH3) 0.44 mg/L J
HDWTB-3 5884E-47 05-DEC-90 Nitrogen, Ammonia (NH3) 0.40 mg/L J
HOWTCP - 1 S884E - 25 03-DEC-90 Nitrogen, Ammonia (NH3) 0.24 mg/L J g
HDOWT 102A 5884E - 67 07-JAN-91 Nitrogen, Ammonia (HH3) 0.22 mg/L J
HOWTB-1 5884E-41 04-DEC-90 Nitrogen, Ammonia (NH3) 0.21 mg/L J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME



Field Sample EPA Sample Sample
Number Number Date
HDOWTG- 1 5884E-43 04-DEC-90
HDMTF-2 5884E-51 11-DEC-%0
HDWTF-3 S884E-59 13-DEC-90
HDWTI-1 5884E - 65 13-DEC-90
HDWTP 1028 5884E-70 07-JAN-9
HOWTJ-1 5884€-39 04-DEC-90
HDWT105A 58B4E-74 08- JAN-91
HOWTP102C SB884E-72 09-JAN-91
HDWT 102A 58B4E-67 07-JAN-91
HDWT 105A S5884E- 74 08-JAN-91
HDWYE-3 SB884E-57 12-DEC-90
HDWTG-3 SBBLE-63 13-DEC-90
HOWT 106A 5884E-76 08-JAN-91
HOWTB-2 5884E-35 04-DEC-90
HOWTP101C S884E-82 09-JAN-91
HOMT -1 5884E-39 04-DEC-90
HOWTJ-2 5884E-23 03-DEC-90
HOWTI-3 5884E-37 04-DEC-90
HOMTP 1028 58B4E-70 07- JAN-91
HOWTG- 1 5884E-43 04-DEC-90
HDWTM-2 S884E-29 03-DEC-90
HDWT 106A 5884E-01 27-NOV-90
HOWT 106A 5884E-76 08-JAN-91
HOWT 104A 58B4E -05 28-NOV-90
HDFOWT 104A 58B4E -07 2B-NOV-90
HOWT 102A 5884E-11 28-NOV-90
HDWTB- 4 SBB4E-53 11-DEC-90
HOWT102A S8B4E-67 07-JAN-91
HOWTP102¢C 5884LE-T72 09- JAN-91
HOWT1-2 S8B4LE-17 29-NOV-90
HDWT 105A 5884E-03 29-Nov-90

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME

Chemical

Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Sul fate,
Sulfate,
Sul fate,
Sulfate,
Sul fate,
Sul fate,

" Sul fate,

Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sul fate,
Sul fate,
Sul fate,
Sul fate,
Sul fate,
Sul fate,
Sul fate,

Preliminary Report

HIMCO

Water Quality - Ground Water

Name

Nitrate
Nitrate
Nitrate
Nitrate
Nitrate

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

S04

(NH3)
(NW3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
+ Nitrite
+ Nitrite
+ Nitrite
+ Nitrite
+ Nitrite

PRELIMINARY

(NO2 + NO3)
(NOZ + NO3)
(NO2 + NO3)
(NOZ + NO3)
(NO2 + NO3)

Sampte
Concent.

65
64
64
6

56
54
5.9
5.9
430
38
360
35
33
30

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

L

L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Qual.
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Field Sample
Number

HOWTN-1
HDWT 105A
HOMWTCP-1
HOFDCP-1
HOWTF-2
HOWT103A
HDW1Q-1
HDWT101A
HOWTF -1
HDFDWTP1018
HOWTP 1018
HDWTO-1
HOMTE-2
HDOWTE-3
HDWTJ-2
HDWT102A
HDWTB-3
HDWT 102A
HOWTP101C
HDWIM-1
HOWTQ- 1
HOWIP1018
HOWT1-3
HDFOWTP1018
HDWT 106A
HDWTE-3
HDWT 106A
HDWTM-2
HDWTJ-1
HDWTI -2
HOWT 103A

EPA Sample
Number
S58B4E-21
SBB4E-T4
SBBLE -25
5884E-27
SBBLE-S1
5884E-09
5884E-19
SBB4E-13
5884E-61
5884E-78
5884€ -80
5884€-31
5884E-55
SB84E-57
S5884E-23
5884€-11
S8B4E-47
S884LE-67
5884E - 82
S884E-45
SBBLE-19
S884E - 80
5884E-37
SBB4LE-78
5884E-76
S884E-57
5884€E-01
S58B4E-29
5884€ -39
S884E-17
5884E-09

Sample
Date
29-NOV-90
08-JAN-91
03-DEC-90
03-DEC-90
11-DEC-90
28-NOV-90
29-NOV-90
28-NOV-90
13-DEC-90
09-JAN-91
09-JAN-91
03-DEC-90
12-DEC-90
12-DEC-90
03-DEC-90
28-NOV-90
05-DEC-90
07-JAN-91
09-JAN-91

05-DEC-90 -

29-NOV-90
09- JAN-91
04-DEC-90
09- JAN-91
08- JAN-91
12-DEC-90
27-NOV-90
03-DEC-90
04-DEC-90
29-NOV-90
28-NOV-90

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME

Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,

708
TDS
s
s
s
108
TDS
AL+
108
T0s
108
TS
DS
DS
TDS
TDS
DS

(Total
(Total
(Total
(Total
(Total
{Total
(Total
(Total
(Totat
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total

pPreliminary Report
HIMCO

Water Quality - Ground Water

S04
S04
S04
S04

Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved

Sample
Concent.

190
190
18

170
160
150
15

140
140
140
13
110

AT 1\@;

mg/L
mg

Solids) 940

Solids)

Solids) \LX&\ mg/L
sot F’E‘Y\’&‘ 820 mg/L
Sol id®) 790 mg/L
Sol ids) 750 mg/L
Solids) 620 mg/L
Solids) 610 mg/L
Sot ids) 610 mg/L
Solids) 600 ma/L
Solids) 480 mg/L
Solids) 480 mg/L
Solids) 450 mg/L
Solids) 450 mg/L
Solids) 430 mg/L
Solids) 430 mg/L
Solids) 420 mg/L

l—f_.t—h'—t_c_f_kt—hﬁ-t_f—t-'—'-'—h.hb‘_h

of Sample

Page

Depth to top Depth to bottom
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Field Sample
Number
HDWTO-1
HOWT101A
HOWT105A
HOWTP 1028
HDOWTE - 1
HDWTB-2
HDFBWTO- 1
HOMTG- 1
HDWTG-3
HOWTP102C
HDOWTB-4
HOWTF-3
HOWTJ-3
HDWTF-2
HDWTI-1
HDWTN-1
HOWT 105A
HOMTE -2
HOMWTCP-1
HOFDWT 104A
HDFDCP -1
HOWTF-1
HDWT 104A
HDFBWT 105A
HOWT 106A
HOMWTM-2
HOMTM- 1
HDFOWTP1018B
HDWTP1018
HOWTN-1
HOWTI-3

EPA Sample
Number
S884E-31
5884E-13
5884E-03
5884€-70
5884E-41
5884E-35
5884E-33
5884E-43
5884E-63
58B84E-72
5884E-53
5884E-59
S884E-49
5884E-51
58B4E -65
5884E-21
S884E-T74
S8B84LE -55
58B4E - 25
5884E-07
5884E -27
5884E-61
5884E - 05
S884E-15S
5884E-01
5884E - 29
S884E-45
5884E-78
5884E-80
5884E-21
5884E-37

Sample
Date
03-DEC-90
28-NOV-90
29-NOV-90
07-JAN-91
04-DEC-90
04-DEC-90
03-DEC-90
04-DEC-90
13-DEC-90
09-JAN-91
11-DEC-90
13-DEC-90
10-DEC-90
11-DEC-90
13-DEC-90
29-Nov-90
08- JAN-91
12-DEC-90
03-DEC-90

28-NOV-90.

03-DEC-90
13-DEC-90
28-Nov-90
29-NOV-90
27-NOV-90
03-DEC-90
05-DEC-90
09-JAN-91
09- JAN-91
29-NOV-90
04-DEC-90

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME

Preliminary Report
HIMCO

Water Quality - Ground Water

Chemical Name

(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total

Sample
Concent. Units Qual

Dissolved Solids) 410 mg/L J
Dissolved Solids) 400 mg/L J
Dissolved Solids) 370 mg/L J
Dissolved Solids) 370 mg/L J
Dissolved Solids) 360 mg/L J
Dissolved Solids) 330 mg/L J
Dissolved Solids) 33 mg/L J
Dissolved Solids) 320 mg/L J
Dissolved Solids) 280 mg/L J
Dissolved Solids) 250 mg/L J
Dissolved Solids) 250 mg/L J
Dissolved Solids) 240 mg/L J
Dissolved Solids) 240 mg/L J
Dissolved Solids) 230 mg/L J
Dissolved Solids) 230 mg/L J
Dissolved Solids) 200 mg/L J
Dissolved Solids) 170 mg/L J
Dissolved Solids) 160 mg/\ J
Dissolved Solids) 1500 mg/L J
Dissolved Solids) 150 mg/L
Dissolved Solids) 1300 'B“i
Dissolved Solids) 120 ‘Kfﬁk J
Dissolved Solids) TSOX‘NK mg/L J
Dissolved Solids) ??;E‘ ? mg/L 3
Kjeldah! Nitrogen) 9.1 ma/L J
Kjeldahl Nitrogen) 41 mg/L J
Kjeldahl Nitrogen) 4.8 mg/L J
Kjeldahl Nitrogen) 4.4 mg/L J
Kjeldahl Nitrogen) 3.9 mg/L J
Kjeldahl Nitrogen) 3.6 mg/L J
Kjeldahl Nitrogen) 2.3 mg/L J

(Totatl

of Sample

Page

Depth to top Dépth to bottom
of Sample
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Field Sample EPA Sample Sample
Number Number Date
HDFDCP-1 S8B4LE-27 03-DEC-90
HDWT101A S884E-13 28-Nov-90
HOWTQ-1 S884E- 19 29-Nov-90
HOWT 106A S884E-76 08- JAN-91
HDFBWT 105A 5884E-15 29-Nov-90
HDWTB-2 S884E-35 04-DEC-90
HDWTP 1028 SB84E-70 07-JAN-91
HOMTG-1 S884E-43 04-DEC-90
HDWT 105A 5884E- 74 08- JAN-91
HDWTI -2 5884E-17 29-Nov-90
HOWTP101C 5884E-82 09- JAN-91
HDFOWT 104A 58B4E-07 28-NOV-90
HDFBWTO- 1 5884E-33 03-DEC-90
HDWTB- 1 S884E-41 04-DEC-90
HDWT105A S884LE-03 29-NOV-90
HDMTCP-1 S8B4E - 25 03-DEC-90
HDWTP102C SBB4LE-72 09-JAN-91
HDWT 102A S884E-67 07-JAN-91
HDWT 104A 5884E-05 28-NOV-90
HDWTJ- 1 5884E-39 04 -DEC-90
HDWTO- 1 5884E-31 03-DEC-90
HOWT102A S884E-11 28-NOV-90
HDWTB-3 S8B4LE-47 05-DEC-90
HOMT103A S884E-09 28-NOV-90
HOWTJ-2 5884E-23 03-DEC-90
HDWTG-3 S884E-63 13-DEC-90
HDWTF-3 SBB4E-59 13-DEC-90
HDWTM-2 5884E - 29 03-DEC-90
HDWT 102A SBB4E-11 28-NOV-90
HOMWT 104A 5884E - 05 28-NOV-90
HDWTQ-1 S8B4LE-19 29-NOV-90

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME

Prelimi

Water Qualit

Chemical Name

(Total
(Total
(Total
(Totat
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(YTotal
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total

Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjetdahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahi Nitrogen)
Kjeldaht Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)

Kjeldahl Nitrogen) ?Y \-‘E\Xagg?{iﬁ_{

nary Report
HIMCO
y - Ground Water

Sample
Concent.

16
1.6
1.2
1.0
0.88
0.85
0.8
0.79
0.72
0.58
0.55
0.49
0.33
0.28
0.27
0.26

Kjeldahl Nitrogen)

Kjeldahl Nitrogen) 0.15
Kjeldahl Nitrogen) 0.12
Phosphorus) 0.40
Phosphorus) 0.32
Phosphorus) 0.30
Phosphorus) 0.27
Phosphorus) 0.27
Phosphorus) 0.23
Phosphorus) 0.23

mg/L
mg/L
mg/L
mg/L
mg/L
mo/L
mg/L
mg/L
mg/L
mg/L
mg/L

Qual.

of Sample

Page

Depth to top Depth to bottom
of Sample
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Page
Preliminary Report

HIMCO
Water Quality - Ground Water

Field Sample EPA Sample Sample Sample . Depth to top Depth to bottom
Number Number Date Chemical Name Concent. Units Qual . of Sample of Sample
HDWT101A SB884LE-13 28-NOV-90 TP (Total Phosphorus) 0.21 mg/L J
HDWTN-1 5884E-21 29-NOV-90 TP (Total Phosphorus) 0.19 mg/L J
HDFOWT 104A 5884E-07 28-NOV-90 TP (Total Phosphorus) 0.19 mg/L J
HOWT 105A 5884E-03 29-NOV-90 TP (Total Phosphorus) 0.19 mg/L J
HOMWT J-1 5884E -39 04-DEC-90 TP (Total Phosphorus) 0.17 mg/i J
HOWT1-2 5884E-17 29-NOV-90 TP (Total Phosphorus) 0.15 mg/L J
HOWTB-2 5B884E - 35 04-DEC-90 TP (Totat Phosphorus) 0.12 mg/L J
HDWT 103A 5884E - 09 28-NOV-90 TP (Total Phosphorus) 0.09 mg/L J
HOWTB-2 5884E-35 04-DEC-90 7SS (Total Suspended Solids) 9.0 mg/L J
HDOWTG-1 SBBLE-43 04-DEC-90 TSS (Total Suspended Solids) 9.0 mg/L J
HDWTM-1 5884E -45 05-DEC-90 TSS (Total Suspended Solids) 8.0 mg/L J
HDWTP101C S884E - 82 09-JAN-91 TSS (Total Suspended Solids) 62 mg/L J
HDWTM-2 5884E-29 03-DEC-90 TSS (Total Suspended Solids) 6.0 mg/L J
HOMWTF-1 5884E-61 13-DEC-90 TSS (Total Suspended Solids) 6.0 mg/L J
HDWT 104A SBB4E-05 28-NOV-90 1SS (Total Suspended Solids) 5.0 “mg/L J
HOMTI-2 SB884E-17 29-NOV-90 TSS (Total Suspended Solids) 4.0 mg/L J
HOWTP1018 5884E - 80 09-JAN-91  TSS (Total Suspended Solids) 36 mg/L J
HDWTE-2 S5884E-55 12-DEC-90 TSS (Total Suspended Solids) 350 mg/L J
HDFOWTP1018 S884E-78 09-JAN-91 TSS (Total Suspended Solids) 32.0 mg/L J
HOMWTN-1 S884E-21 29-NOV-90 TSS (Total Suspended Solids) 3.0 mg/L J
HOWT 106A 5884E-01 27-NOV-90 1SS (Total Suspended Solids) 3.0 mg/L J
HDFDCP- 1 SBB4E-27 03-DEC:90 TSS (Total Suspended Solids) 3.0 L Y
HDFBWT 105A 5884E-15 29-NOV-90 TSS (Total Suspended Solids) N&XEQZXB-
HOMTEF-3 S8B4LE-59 13-DEC-90 TSS$ (Total Suspended Solids) ‘P‘P - —G'& mg/L J
HOMTJ-3 SBBLE -49 10-DEC-90 TSS (Total Suspended Solids) S =™ - ‘iﬁ mg/L J
HOWTB- 1 5884E-41 04-DEC-90 TSS (Total Suspended Solids) 18 mg/L J
HDWTG-3 5884E-63 13-DEC-90 TSS (Total Suspended Solids) 17 mg/L J
HDWT 106A 58B4E-T76 08-JAN-91 TSS (Total Suspended Solids) 15 mg/L 4
HOWTB-4 58B4E-53 11-DEC-90 TSS (Total Suspended Solids) 12 mg/L J
HDWTE-3 S884LE-57 12-DEC-90 7SS (Total Suspended Solids) 110 mg/L ]
HDWTI-1 5884E -65 13-DEC-90 7SS (Total Suspended Solids) 1 mg/t J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME



Field Sample
Number

HOWTF -2
HOWT101A

Preliminary Report
HIMCO

Water Quality - Ground Water

EPA Sample Sample

Number Date Chemical Name

5884E-51 11-DEC-90 TSS (Total Suspended Solids)
5884E-13 28-NOV-90 TSS (Total Suspended Solids)

Sample
Concent.

Page 10

Oepth to top Depth to bottom
Qual. of Sample of Sample
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Page
Preliminary Report
HIMCO
Water Quality - Surface Water

Field Sample EPA Sample Sample Sample Depth to top Depth to bottom
Number Number Date Chemical Name Concent. Units Qual. of Sample of Sample
HDSS07-01 5756E-18 18-0CT-90 Alkalinity, Total 158 mg/L
HDSS08-01 5756E-26 19-0CT-90 Alkalinity, Total 158 mg/L
HDSS06-01 5756E-17 18-0CT-90 Alkalinity, Total 143 mg/L
HDSS05-01 S5756E-16 18-0CT7-90 Atkatinity, Total 138 mg/L
HDFDSS11-01 5756E-30 19-0CT-90 Alkalinity, Total 130 mg/L
HDSS11-01 5756E-29 19-0CT-90 Alkalinity, Total 127 mg/L
HDSS01-01 S5756E-04 17-0C7-90 Alkalinity, Total 122 mg/L
HDSS10-01 5756E-28 19-0C1-90 Alkalinity, Total 120 mg/L
HDSS12-01 5756€E-31 19-0CT-90 Alkalinity, Total 120 mg/L
HDSS09-01 5756€E-27 19-0CT-90 Alkalinity, Total 17 mg/L
HDSS03-01 5756E-14 18-0CT-90 Alkalinity, Total 113 mg/L
HDFDSSO1 5756E-06 17-0CT-90 Alkalinity, Total 104 mg/L
HDSS02-01 5756E-08 18-0CT-90 Alkalinity, Total 90 mg/L
HDSS04-0 5756E-15 18-0CT-90 Alkalinity, Total 90 ma/L
HDSS10-01 5756E-21 19-0CT-90 Bromide, Dissolved 0.1 mg/L
HDSS11-01 S5756E-22 19-0CT-90 Bromide, Dissolved 0.1 mg/L
HDFDSS11-01 5756€E-23 19-0C7-90 Bromide, Dissolved 0.1 mg/L
HDSS09-01 5756€E-20 19-0CT-90 Bromide, Dissolved 0.1 mg/L
HDFDSSO01 5756E-06 17-0CT-90 cCOD 42 mg/L J
HDSSO7-01 5756E-18 18-0CT-90 CcOD 3 mg/L J
HDSS08-01 5756€E-26 19-0C7-90 coD 6 mg/L J
HDSS01-01 S5756E - 04 17-0CT-90 COD 5 mg/t J
HDSS04-0 5756E- 15 18-0CT-90 Chloride, Cl 38 mg/L
HDSS10-01 5756E-28 19-0CT-90 Chloride, Cl 34 mg/L
HDSS11-01 5756E -29 19-0CT-90 Chloride, Cl 34 mg/L
HDSS09-01 S756E-27 19-0CT-90 Chloride, Cl 33 mg/L
HDSS12-01 5756E-31 19-0CT-90 Chloride, Cl 33 mg/L
HDFDSS11-01 5756€E-30 19-0CT-90 Chloride, Cl 33 mg/L
HDSS02-01 5756€-08 18-0C7-90 Chloride, Cl 24 mg/L
HDSS03-01 5756E-14 18-0CT-90 Chloride, Cl 24 mg/L
HDSS01-01 5756E-04 17-0CT-90 Chloride, Cl : 22 mg/L
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HDSS05-01 S756E-16 18-0CT-90 Chloride, Cl 21 mg/L
HDSS06-01 5756E-17 18-0CT-90 Chloride, Cl 21 mg/L
HDFDSSO1 S75S6€-06 17-0CT-90 Chloride, Cl 21 mg/L
HDSS08-01 S7S6E-26 19-0CT-90 Chloride, Cl 21 mg/L
HDSS07-01 5756E-18 18-0CT-90 Chloride, Cl 19 mg/L
HDSS09-01 S756E-27 19-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.76 mg/L
HDFDSS11-01 5756€-30 19-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.70 mg/L
HDSS10-01 S756€E-28 19-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.69 mg/L
HDSS11-01 5756E-29 19-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.67 mg/L
HDFDSS01 5756€ - 06 17-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.31 mg/L
HDSS01-01 5756E - 04 17-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.30 mg/L
HDSS02-01 5756E-08 18-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.21 mg/L
HDSS03-01 S756E-14 18-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.17 mg/L
HDSS04-0 5756E-15 18-0CT-90 Nitrogen, Nitrate + Nitrite (NO2 + NO3) 0.17 mg/L
HDSS02-01 5756E -08 18-0CT-90 Sulfate, SO4 155 mg/L
HDSS05-01 S756E- 16 18-0CT-90 Sulfate, SO4 155 mg/L
HDFDSSO01 S756E-06 17-0CY-90 Sul fate, SO4 150 mg/L
HDSS03-01 5756E-14 18-0CT-90 Sul fate, SO4 146 mg/L
HDSS01-01 5756E - 04 17-0CT-90 Sulfate, S04 145 mg/L
HDSS04-0 STS6E- 15 18-0CT-90 Sulfate, S04 145 mg/L
HDSS10-01 S5756E-28 19-0CT-90 Sulfate, S04 130 mg/L
HDFDSS11-01 S756E-30 19-0CT-90 Sul fate, SO4 . 125 mg/L
HDSS12-01 5756E-31 19-0CT-90 Sulfate, S04 125 mg/L
HDSS09-01 5756€-27 19-0CT-90 Sulfate, SO4 120 mg/L
HDSS11-01 5756E-29 19-0CY-90 Sulfate, SO4 120 mg/L
HDSS06-01 5756E-17 18-0CYT-90 Sulfate, S04 100 mg/L
HDSS08-01 5756k -26 19-0CT-90 Sulfate, SO4 100 mg/L
HDSS07-01 5756€-18 18-0CT-90 Sulfate, S04 42 mg/L
HDSS02-01 S756E-08 18-0CT-90 TDS (Total Dissolved Solids) 384 mg/L N
HDSS12-01 S756E-31 19-0CT-90 TDS (Total Dissolved Solids) 372 mg/L

HDFDSS01 S756E-06 17-0CT-90 TDS (Total Dissolved Solids) n mg/L
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Field Sample
Number
HDSS03-01
HDSS04-0
HDSS11-01
HDSS09-01
HDSS10-01
HDFDSS11-01
HDSS06-01
HDSS08-01
HDSS05-01
HDSS07-01
HDSS01-01
HDSS07-01
HDSS08-01
HDSS06-01
HDSS05-01
HDSS01-01
HDSS12-01
HDSS10-01
HDSS09-01
HDSS03-01
HDSS11-01
HDSS04-0
HDSS02-01
HDFDSS11-01
HDFDSSO1
HDSS07-01
HDSS05-01
HDSS06-01
HDSS01-01
HDSS08-01
HDSS04-0

EPA Sample
Number
S5756E-14
5756E-15
5756E-29
S756E-27
5756E-28
5756E-30
S756€E-17
5756E-26
5756E-16
5756€E-18
5756E-04
5756€-18
5756E-26
5756E-17
5756E-16
5756E-04
5756€-31
5756E-28
5756E-27
5756E- 14
S5756E-29
5756E-15
5756€-08
5756E-30
5756E-06
5756E-18
5756E-16
5756€-17
5756€-04
S5756E-26
5756€E-15

Sample
Date
18-0CT-90
18-0CT-90
19-0CT-90
19-0CT-90
19-0CT-90
19-0CT-90
18-0CT-90
19-0CT-90
18-0CT-90
18-0CT-90
17-0CT-90
18-0CT-90
19-0CT-90
18-0CT-90
18-0CT-90
17-0CT-90
19-0CT-90
19-0CT-90
19-0CT-90
18-06¥-90
19-0CT-90
18-0CT-90
18-0CT-90
19-0CT-90
17-0CY-90
18-0CT-90
18-0CT-90
18-0CT-90
17-0CY-90
19-0CT-90
18-0CT-90
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Chemical Name

(Total
(Total
(Total
(Total
(Total
(Total
(Total
-(Total
(Total
(Total
(Total
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(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total

Dissolved Solids)
Dissolved Solids)
Dissolved Solids)
Dissolved Solids)
Dissolved Sotids)
Dissolved Solids)
Dissolved Solids)
Dissolved Solids)
Dissolved Solids)
Dissolved Solids)
Dissolved Solids)
Kjeldahl Nitrogen)
Kjetdahl Nitrogen)
Kjeldaht Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldah{ Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldaht Nitrogen)
Kjeldahl Nitrogen)
Phosphorus)
Phosphorus)
Phosphorus)
Phosphorus)
Phosphorus)
Phosphorus)

Sample
Concent.

1.20
0.78
0.68
0.60
0.60
0.54
0.52
0.42
0.42
0.42
0.38
0.38
0.20
0.08
0.07
0.06
0.04
0.04
0.03

Units

Qual .
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Field Sample
Number

HDSS12-01
HOFDSS11-01
HOFDSSO01
HDSS09-01
HDSS10-01
HDSS11-01
HDSS02-01
HDSS03-01
HDSSO07-01
HDSS01-01
HDFDSSO01

EPA Sample
Number

5756€E-30
5756E-06
5756€-27
5756E-28
5756E-29
5756€-08
5756E-14
5756€-18
5756E-04
5756E-06

Sample
Date
19-0CT-90
19-0C7-90
17-0CT-90
19-0CT-90
19-0CT-90
19-0CT-90
18-0CT-90
18-0CT-90
18-0CT-90
17-0CT-90
17-0CT-90
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